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MACHINERY REPAIRMAN 3
NAVEDTRA 72204

Prepared by the Naval Education and Training Program Management
Support Activity, Pensacola, Florida

Congratulations! By enrol l ing  in  th is  course . you have demonstrated a desire to improve
yourself and the Navy. Remember. however, this self-study course is only one part of the
total Navy training program. Pract ica l  exper ience ,  schools .  se lec ted  reading,  and your
desire to succeed are also necessary to successfully round out a fully meaningful training
program. You have taken an important step in

HOW TO COMPLETE THIS COURSE SUCCESSFULLY

ERRATA: If an errata comes with this course,
make a l l  indica ted  changes  or  correc t ions
before  you s tar t  any ass ignment . Do not
c h a n g e  o r c o r r e c t the Training Manual
(TRAMAN) or assignments in any other way.

TEXTBOOK ASSIGNMENTS: The TRAMAN for this
c o u r s e  i s MACHINERY REPAIRMAN, NAVEDTRA
12204-A. The TRAMAN pages that you are to
s t u d y  a r e  l i s t e d  a t  t h e  b e g i n n i n g  o f  e a c h
assignment. S t u d y  t h e s e  p a g e s  c a r e f u l l y
before attempting to answer the questions in
the course. P a y  c l o s e  a t t e n t i o n  t o  t a b l e s
and i l l u s t r a t i o n s because they contain
information that will help you understand the
t e x t . Read the learning objectives provided
at the beginning of each chapter or topic in
t h e  t e x t and/or  preceding each s e t  o f
questions in the course. Learning objectives
s ta te  what  you should  be  able  to  do  af te r
studying the mater ia l . Answering the
questions correctly helps you accomplish the
objectives.

self-improvement. Keep up the good work.

and information from others on problems that
m a y  a r i s e  i n  t h e  c o u r s e . However, the
answers must be the result of your own work
and decis ions . You are  prohibi ted  f rom
r e f e r r i n g  t o  o r  c o p y i n g  t h e  a n s w e r s  o f
others and from giving answers to anyone
else  taking the  same course . F a i l u r e  t o
follow these rules can result  in suspension
from the course and disciplinary action.

BLACK DOT INFORMATION: Black dots ( ) may be
used in the text and correspondence course to
emphasize i m p o r t a n t  o r supplemental
information and to highlight instructions for
answer ing cer ta in  ques t ions . Read these
black  dot  en t r ies  carefu l ly ;  they  wi l l  he lp
you answer the questions and understand the
material.

SELECTING YOUR ANSWERS: After studying the
TRAMAN, you should be ready to answer the
q u e s t i o n s  i n  t h e  a s s i g n m e n t . Read each
ques t ion  carefu l ly , t h e n  s e l e c t  t h e  B E S T
answer. Be sure to select your answer from
the subject matter in the TRAMAN. You may
refer freely to the TRAMAN and seek advice

SUBMITTING COMPLETED ANSWER SHEETS:
Complete a l l  a s s i g n m e n t s  a s q u i c k l y  a s
possible to derive maximum benefit from the
course. As a minimum, you must submit at
least one assignment per month. T h i s  i s  a
r e q u i r e m e n t  e s t a b l i s h e d  b y  t h e  C h i e f  o f
Naval Education and Training. F a i l u r e  t o
meet t h i s requirement could r e s u l t  i n
disenrollment from the course.

TYPES OF ANSWER SHEETS: If you are a U.S.
Navy enlisted member on active duty or a
drilling U.S. Naval Reserve enlisted member,
you should use the answer sheet attached at
t h e  e n d  o f  t h i s  c o u r s e  a n d  f o l l o w  t h e
instructions in section A below. If you are
an enlisted U.S. Naval Reserve member who is
n o t  a t t a c h e d  t o  a  d r i l l i n g  u n i t  o r  i f  y o u
are  an  off icer ,  a  c iv i l ian ,  or  a  member  of
the U.S. Army, Air Force, Marine Corps, or
Coast Guard, you should use the Automatic
Data Processing (ADP) answer sheets included
i n  t h e course package a n d  f o l l o w  t h e
instructions in section B.

A. Manually Scored Answer Sheets

If you are a U.S. Navy enlisted member
on active duty or attached to a U.S. Naval
Reserve  dr i l l ing  uni t ,  your  course  wi l l  be
administered by your local command. You
m u s t  u s e  t h e  a n s w e r  s h e e t  d e s i g n e d  f o r

i



get a s u p p l y  o f the f o r m s  f r o m  y o u r
Educational Services Officer (ESO). or you
may reproduce  the  one  in  the  back  of  th is
course booklet. DO NOT USE THIS FORM FOR
COURSES ADMINISTERED BY NETPMSA.

R e c o r d i n g  I n f o r m a t i o n  o n  t h e
Manually Scored Answer Sheets: As  you
complete each assignment, submit the
c o m p l e t e d  a n s w e r  s h e e t  t o  y o u r  E S O  f o r
grading. You may submit more than one answer
s h e e t  a t  a  t i m e . Remember, you must submit
at least one assignment each month.

Grading: Your ESO will grade each
answer sheet and notify you of any incorrect
answers. The passing score fo r each
assignment is 3.2. If you receive less than
3.2 on any assignment, the ESO will list the
questions you answered incorrectly and give
you an answer sheet marked "RESUBMIT." You
must redo the assignment and complete the
RESUBMIT answer sheet. The maximum score you
can receive for a resubmitted assignment is
3.2.

Course Completion: After you have
s u b m i t t e d  a l l  t h e  a n s w e r  s h e e t s  a n d  h a v e
earned at least 3.2 on each assignment, your
command should  g ive  you credi t  for t h i s
course  by  making the  appropr ia te  en t ry  in
your service record.

Student Questions: I f  y o u  h a v e
ques t ions  concerning  the  adminis t ra t ion  of
this course, consult your ESO.

B. ADP Answer Sheets

If you are an enlisted U.S. Naval
R e s e r v e  m e m b e r  w h o  i s  n o t  a t t a c h e d  t o  a
d r i l l i n g  r e s e r v e  u n i t  o r  i f  y o u a r e  a n
officer, a civilian, or a member of the U.S.
Army, Air  Force, M a r i n e  C o r p s ,  o r  C o a s t
Guard, use the ADP answer sheets provided in
your course package. You should use one
blank or ig inal  ADP answer  sheet  for  each
assignment. Use only the original ADP answer
s h e e t  p r o v i d e d  i n  y o u r  c o u r s e package;
NETPMSA will not accept reproductions.

Recording Information on the ADP
A n s w e r  S h e e t s : F o l l o w  t h e "MARKING
INSTRUCTIONS" on each answer sheet. Be sure
t h a t  b l o c k s  1 ,  2 , and 3 are filled in
c o r r e c t l y . This information is necessary for
your course to be properly processed and for
you to receive credit for your work.

As you work the course, be sure to mark
your answers in the course booklet because
your answer sheets will  not be returned to
you. When you have completed an assignment,
transfer your answer from the course booklet
to the answer sheet.

Mailing the Completed ADP Answer
Sheets: Upon completing an assignment, mail
the completed answer sheet to:

COMMANDING OFFICER
NETPMSA CODE 074
6490 SAUFLEY FIELD RD
PENSACOLA FL 32559-5000

Use envelopes to mail your answer sheets.
You must  provide  your  own envelopes  or
request them from your ESO. You may enclose
more than one a n s w e r  s h e e t  i n  a  s i n g l e
envelope. Remember, regardless of how many
answer sheets you submit at a time, NETPMSA
should  rece ive  a t  leas t  one  ass ignment  a
month.

NOTE: DO NOT USE THE COURSE COMMENTS
PAGE AS AN ENVELOPE FOR RETURNING ANSWER
SHEETS OR OTHER COURSE MATERIALS.

Grading: NETPMSA will grade the
a n s w e r  s h e e t s  a n d  n o t i f y  y o u  b y  l e t t e r
concerning your grade for each assignment,
your incorrect  answers , a n d  y o u r  f i n a l
grade. The passing score f o r each
assignment is 3.2. If you receive less than
3.2 on any assignment, you must rework the
assignment. NETPMSA will enclose a new ADP
answer sheet in the letter notifying you of
the  ques t ions  you answered incorrec t ly .
You will be required to redo the assignment
and resubmit the new answer sheet. The
maximum score y o u  c a n receive for a
resubmitted assignment is 3.2.

Course Completion: When you
comple te  the  las t  ass ignment ,  f i l l  out  the
"Course Completion" form in the back of the
course and enclose it with your last answer
sheet. NETPMSA will issue you a letter
certifying that you satisfactorily completed
the  course . You should  make sure  tha t
credi t  for  the  course  i s  recorded in  your
service record. YOU MAY RETAIN THE TEXT.

NOTE: YOUR OFFICIAL COURSE COMPLETION
DATE WILL BE THE DATE YOUR LAST ASSIGNMENT
IS PROCESSED THROUGH THE NETPMSA ADP SYSTEM-
-NOT THE DATE YOU DEPOSIT THE LAST
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ASSIGNMENT IN THE MAIL. This  i s  especia l ly
impor tant  i f  you are  taking  the  course  for
Naval Reserve retirement credit. You must
m a i l  y o u r  a n s w e r  s h e e t s  a t  l e a s t  6 0  d a y s
before  your  anniversary  date . T h i s  w i l l
provide you with enough time for delays in
the mail or reworking failed assignments. DO
NOT MAIL YOUR ASSIGNMENTS TO THE NAVAL
RESERVE PERSONNEL COMMAND (NRPC).

Student Questions: Refer questions
concerning this course to NETPMSA by
mail (use the address on page ii) or by
telephone: DSN 922-1366 or commercial (904)
452-1366.

NAVAL RESERVE RETIREMENT CREDIT

If you are a member of the Naval
Reserve, you will  receive retirement points
if  you are authorized to receive them under
current  d i rec t ives  governing re t i rement  of
Naval Reserve personnel. For the purpose of
Naval Reserve retirement, this edition of the
c o u r s e  i s  e v a l u a t e d  a t  1 1  p o i n t s . These
p o i n t s  w i l l  b e  c r e d i t e d  t o  y o u  u p o n  y o u r
satisfactory completion of the entire course.

NOTE: YOUR OFFICIAL COURSE COMPLETION
DATE WILL BE THE DATE YOUR LAST ASSIGNMENT IS
PROCESSED THROUGH THE NETPMSA ADP SYSTEM--NOT
THE DATE YOU DEPOSIT THE LAST ASSIGNMENT IN
THE MAIL. Refer to the Course Completion
p a r a g r a p h  u n d e r  s e c t i o n  B . ADP Answer
Sheets.

COURSE OBJECTIVES

Upon completing this course, the student
should  be  able  to  answer  ques t ions  on  the
following subjects: Toolrooms. tools ,
layout ,  benchwork,  meta ls ,  p las t ics ,  power
saws, d r i l l i n g  m a c h i n e s , too1 grinding,
carbide tooling, e n g i n e  l a t h e s , mi l l ing
machines, shapers. planers, engravers,
precision grinding machines,  metal buildup,
repair work, gear  cut t ing . metal hardness,
and heat treatment.

i i i



Naval courses may include several types of questions—multiple-choice, true-false, matching, etc. The questions
are not grouped by type but by subject matter. They are presented in the same general sequence as the textbook
material upon which they are based. This presentation is designed to preserve continuity of thought, permitting
step-by-step development of ideas. Not all courses use all of the types of questions available. The student can readily
identify the type of each question, and the action required, by inspection of the samples given below.

MULTIPLE-CHOICE QUESTIONS

Each question contains several alternatives, one of which provides the best answer to the question. Select the
best alternative, and blacken the appropriate box on the answer sheet.

SAMPLE

s-l. Who was the first person appointed
Secretary of Defense under the

Indicate in this way on the answer sheet:

National Security Act of 1947?

1. George Marshall
2. James Forrestal
3. Chester Nimitz
4. William Halsey

TRUE-FALSE QUESTIONS

Mark each statement true or false as indicated below. If any part of the statement is false the statement is to
be considered false. Make the decision, and blacken the appropriate box on the answer sheet.

SAMPLE

s-2. All naval officers are authorized to Indicate in this way on the answer sheet:
correspond officially with any systems
command of the Department of the
Navy without their respective com-
manding officer’s endorsement.

1. True
2. False

MATCHING QUESTIONS

Each set of questions consists of two columns, each listing words, phrases or sentences. The task is to select
the item in column B which is the best match for the item in column A that is being considered. Items in column
B may be used once, more than once, or not at all. Specific instructions are given with each set of questions. Select
the numbers identifying the answers and blacken the appropriate boxes on the answer sheet.

SAMPLE

In questions s-3 through s-6, match the name of the shipboard officer in column A by selecting from column
B the name of the department in which the officer functions. Some responses may be used once, more than once,
or not at all.

A. OFFICER B. DEPARTMENT Indicate in this way on the answer sheet:

s-3. Damage Control Assistant 1. Operations Department

s-4. CIC Officer 2. Engineering Department

s-5. Disbursing Officer 3. Supply Department

s-6. Communications Officer

i v



ASSIGNMENT 1

Textbook Assignment: "Toolrooms and Tools,"  chapter  1, and "Layout and Benchwork." chapter
2.

l - l . A shipboard toolroom should have
which  o f  the  fo l lowing  p rov i s ions
NOT required in a toolroom ashore?

1. Cushions to reduce damage to
t o o l s

2. F a s t e n e r s  t o  h o l d  t o o l s  i n
p l a c e

3. Spec ia l  b ins  to  s to re  power
t o o l s

4. Rep lacement  pa r t s  to  r epa i r
b roken  too l s

1-2. The toolroom keeper normally does
NOT have which of the following
d u t i e s ?

1. C o n t r o l  t h e  c u s t o d y  o f  t o o l s
2. Tes t  me ta l  fo r  ha rdness
3. S to re  measur ing  ins t rument s

p r o p e r l y
4. Replace broken hammer handles

A. Meta l  she lves
B. M e t a l  r o t a t i n g  b i n s
C. Lined wooden boxes
D. Meta l  cab ine t s  wi th  va r ious

s ized  d rawers
E. Pegboard  equ ipped  wi th  f a s t ene r

Figure 1A

IN ANSWERING QUESTIONS 1-3 THROUGH 1-5,
SELECT FROM FIGURE 1A THE BEST STORAGE
SPACE FOR THE ITEM DESCRIBED IN THE
QUESTION.

1-3. The  cu t t e r  shown in  f igure  1 -15  in
your  t ex tbook .

1-4. Nut s  and  bo l t s .

1. A
2. B
3. C
4. D

1-5. A gear  too th  ve rn ie r .

1. B
2. C
3. D
4. E

1-6. Which of  the fol lowing is  a  good
p r a c t i c e  f o r  a  t o o l r o o m  k e e p e r  t o
follow?

1. Check  the  accuracy  o f  p rec i s ion
too l s  be fo re  i s su ing  them,  and
a g a i n  a f t e r  t h e y  a r e  r e t u r n e d

2. Repair  damaged tools
immedia te ly  a f t e r  they  a re
re tu rned  to  the  too l room

3. Remove  a l l  o i l  and  fo re ign
m a t t e r  f r o m  t o o l s  r e t u r n e d  t o
the  too l room,  and  s to re  them
d r y

4 . S h a r p e n  a l l  c u t t i n g  t o o l s
b e f o r e  p l a c i n g  t h e m  i n  t h e i r
s to rage  spaces

1. A
2. C
3. D
4. E
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1-7. T o  c o n t r o l  t o o l s  l o a n e d  t o  a l l
depa r tmen t s  in  a  sh ip ,  a  too l room
keeper should use what  procedure?

1. Prov ide  a  checkou t  log  a t  t he
issuing window and require
bor rowers  to  s ign  the i r  names
a n d  l i s t  t h e  t o o l  b o r r o w e d

2. Issue numbered tool  checks to
a l l  depar tmen t s ;  when  a
d e p a r t m e n t  b o r r o w s  a  t o o l ,  i t
s u r r e n d e r s  a  t o o l  c h e c k  t o  t h e
toolroom keeper

3. Maintain a checkout  board with
a  separa te  co lumn fo r  each
department

4. Use  checkou t  s l ips  o r  fo rms  to
record  the  bor rower ' s  name,
n a m e  o f  t h e  t o o l ,  i t s  l o c a t i o n ,
and  the  da te

1-8. When control led equipage is
rece ived  f rom the  supp ly
d e p a r t m e n t ,  w h a t  p e r s o n  i n i t i a l l y
s igns  the  cus tody  ca rd?

1. The user
2. The toolroom keeper
3. T h e  d i v i s i o n  o f f i c e r
4. The department head

1-9. Inven to ry  o f  con t ro l l ed  equ ipage  i s
conduc ted  a t  l eas t  once  each
q u a r t e r .

1. True
2. F a l s e

1-10. A  d i a l  i n d i c a t o r  i s  m o s t  u s e f u l  f o r
what purpose?

1. T o  l o c a t e  t h e  c e n t e r  o f  a  p i e c e
of  round  s tock

2. T o  c h e c k  a  s h a f t  f o r  o u t - o f -
roundness

3. T o  t r u e  t h e  i n t e r n a l  s u r f a c e s
o f  a  c y l i n d e r

4. To measure the distances
between two closely mated
s u r f a c e s

1-11. The thread micrometer shown in
f igu re  1 -4  o f  your  t ex tbook  i s  u sed
to measure what type of thread?

1. Acme
2. Square
3. 60° V-form
4. B u t t r e s s

1-12. S tandard  ve rn ie r  ca l ipe r s  have
sca les  g radua ted  in  wha t
increments?

1. 0.0001 i n .
2. 0.001 i n .
3. 0.01 i n .
4. 0 .1 i n .

1-13. To  check  the  ins ide  o f  a  cy l inde r
fo r  ou t -o f - roundness ,  you  shou ld
u s e  a / a n

1. master  r ing gauge
2. d i a l  v e r n i e r  c a l i p e r
3. outside micrometer
4. d ia l  bo re  gauge

1-14. The  he igh t  a t  wh ich  an  ad jus tab le
p a r a l l e l  i s  l o c k e d  s h o u l d  b e
determined by what means?

1. A sca le  on  the  d iagona l  edge  o f
one block

2. An outside micrometer
measurement

3. A feeler  gauge placed between
the block and the workpiece

4. A direct  comparison with a
gauge block

1-15. A gea r  too th  ve rn ie r  can  be  used  to
measure which or the fol lowing
dimensions?

1. One l inear  dimension only
2. One l inear  dimension and one

ang le  s imul t aneous ly
3. Two l inear dimensions

s imul t aneous ly
4. Two l inear dimensions and two

arcs  s imul t aneous ly
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1-16. A  o n e - q u a r t e r - s i z e  s c a l e  t h a t  i s  1 2
i n c h e s  l o n g  i s  c a l i b r a t e d  t o  r e a d
f rom zero  to

1. 36 i n .
2. 48 i n .
3. 3 i n .
4 . 4 i n .

1-17. T h e  s t e e l  r u l e  w i t h  h o l d e r  s e t  i s
used normally to measure what
f e a t u r e s ?

1. Recesses
2. G e a r  t e e t h
3. Thicknesses
4 . C y l i n d r i c a l  s u r f a c e s

1-18. Acme thread tool  gauges are used
for what  purpose?

1. To  measure  the  p i t ch  o f  sc rew
o r  b o l t  t h r e a d s

2. To  es t ima te  the  th read  ang le  o f
s c r e w s  o r  b o l t s

3. T o  s e t  u p  t h r e a d - c u t t i n g  t o o l s
4. To determine clearances between

b o l t  a n d  n u t  t h r e a d s

1-19. Which  o f  the  fo l lowing  i s  an
o r d i n a r y  u s e  o f  p a r a l l e l  b l o c k s ?

1. To  check  the  concav i ty  o f  a
curved  su r face

2. To determine whether the
oppos i t e  edges  o f  a  workp iece
a r e  p a r a l l e l

3 . To compare workpiece dimensions
w i t h  a  f i n i s h e d  p i e c e

4. To  accura te ly  pos i t ion  work  fo r
machining

1-20. A mechanism has a bushing with a
6- inch  d iamete r  and  a  c lea rance  o f
0 .001  inch  be tween  i t  and  the
mechanism housing. To check the
hous ing  c l ea rance ,  you  shou ld  use
wha t  too l?

1. A fee le r  gauge
2. A 6- inch  meta l  sca le
3. A cu t te r  c lea rance  gauge
4. A micrometer

1-21. A  s i n e  b a r  i s  u s e d  t o  l o c a t e  v e r y
s m a l l  i r r e g u l a r i t i e s  o n  a  m a c h i n e d
s u r f a c e .

1. True
2. F a l s e

1-22. A rounded shoulder on a machined
part  is  measured with what gauge?

1. Cente r
2. F e e l e r
3. Sur face
4 . Radius

1-23. The  mos t  p rec i se  check  o f  the
accuracy  o f  a  mic romete r  i s  done
wi th  wha t  too l?

1. A gauge block
2. A  m a c h i n i s t ' s  r u l e
3. A  d i a l  i n d i c a t o r
4 . A  v e r n i e r  c a l i p e r

1-24. The  sp ind le  o f  a  ze ro  ad jus ted
mic romete r  i s  in  con tac t  wi th  the
a n v i l . What problem can cause i t
to  r ead  more  than  ze ro?

1. Thread wear
2. Bur r s  on  the  sp ind le
3. A worn anvil
4. A  r u s t e d  b a r r e l

1-25. How should you determine if  a
micrometer  needs to be
r e c a l i b r a t e d ?

1. Ask  your  supe rv i so r
2. Ask  the  supp ly  c l e rk
3. Check the QA manual
4 . C h e c k  t h e  t o o l  c a l i b r a t i o n

s t i c k e r

1-26. When using a micrometer ,  you should
avoid all EXCEPT which of the
f o l l o w i n g  p r a c t i c e s ?

1. Back the spindle away from the
a n v i l

2. Measure moving parts
3. Open  i t  by  sp inn ing  the  f r ame
4. C a r r y  i t  i n  y o u r  p o c k e t
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1-27.

1-28.

1-29.

You should use what  lubricant  on 1-32. W h a t  i s  t h e  s h o r t  l i m i t  o f
t h e  i n t e r n a l  p a r t s  o f  a  m i c r o m e t e r ? dimension D?

1. P e t r o l e u m  j e l l y
2. S i l i c o n e  g r e a s e
3. Graphite powder
4. L i g h t  o i l

To  ze ro  se t  an  ins ide  mic romete r ,
you should use what  instrument?

1. 5 /8 i n .
2. 11/16 i n .
3. 3/4 i n .
4. 13/16 i n .

1. A  ho l low cy l inde r  s t andard
2. A micromete r  ca l ipe r
3. A  v e r n i e r  c a l i p e r
4. A cylinder gauge

Tole rance  i s  the  d i f fe rence  be tween
the allowable minimum and maximum
dimensions.

Figure 1C

IN ANSWERING QUESTIONS 1-33 AND 1-34,
REFER TO FIGURE 1C.

1. True
2. F a l s e

1-33. What is the maximum permissible
roughness  he igh t  r a t ing?

Figure 1B

IN ANSWERING QUESTIONS 1-30 THROUGH 1-32,
REFER TO FIGURE 1B.

1-30. W h a t  i s  t h e  t o t a l  t o l e r a n c e  o f
dimension A?

1. 0.0005 i n .
2. 0.001 i n .
3. 0.002 i n .
4. 0.006 i n .

1-31. What is the maximum permissible
length of  dimension B?

1. 2 .0 i n .
2. 2.05 i n .
3. 2.005 i n .
4. 2.0005 i n .

1. X.007
2. 52
3. 3
4. 0.005-3

1-34. What  type  o f  l ay  i s  r equ i red  by
th i s  d rawing?

1. Angu la r  in  bo th  d i r ec t ions  to
the  su r face  boundary  l ine

2. P a r a l l e l  t o  t h e  s u r f a c e
boundary  l i ne

3. M u l t i d i r e c t i o n a l  w i t h  r e s p e c t
to  the  su r face  boundary  l ine

4 . P e r p e n d i c u l a r  t o  t h e  s u r f a c e
boundary l ine

1-35. W h a t  i s  t h e  d e f i n i t i o n  o r  a  l a y o u t ?

1. The  pos i t ion ing  o f  pa r t s  on  the
workbench

2 .  The  mark ing  o r  meta l  su r faces
as  an  ou t l ine  fo r  mach in ing

3. A gu ide  tha t  a ids  in  the
disassembly of  equipment to be
r e p a i r e d

4. An  o r ig ina l  d rawing  used  to
make  a  b luepr in t
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1-36. When  sc r ib ing  a  l ine  on  a  me ta l
su r face ,  how shou ld  you  pos i t ion
the  hand le  o f  the  sc ra tch  awl  wi th
r e f e r e n c e  t o  a  s t r a i g h t e d g e  a n d  t h e
direct ion of  movement?

1. P o i n t  i t  o p p o s i t e  t o  t h e
direct ion of  movement and over
t h e  s t r a i g h t e d g e

2. P o i n t  i t  i n  t h e  d i r e c t i o n  o f
movement and over the
s t r a i g h t e d g e

3. P o i n t  i t  o p p o s i t e  t o  t h e
direct ion of  movement and away
f rom the  s t r a igh tedge

4 . P o i n t  i t  i n  t h e  d i r e c t i o n  o f
movement and away from the
s t r a i g h t e d g e

Figure 1D

IN ANSWERING QUESTION 1-37, REFER TO
FIGURE 1D.

1-37. What  i s  the  bes t  way  to  f ind  the
center of the rectangle ABCD?

1. S c r i b e  a  l i n e  p a r a l l e l  t o  A C
th rough  po in t  b  and  f ind  the
m i d p o i n t  o f  t h i s  l i n e

2. Sc r ibe  l ines  f rom po in t s  a  and
b  square  wi th  the  edge  un t i l
t h e y  i n t e r s e c t

3. Scribe a l ine from A to D and
another from B to C

4. Scr ibe  two  a rcs  wi th  rad ius  Aa

1-38. To  loca te  the  cen te r  o f  round
stock,  you should use what
ins t rument?

Figure 1E

IN ANSWERING QUESTIONS 1-39 AND 1-40.
REFER TO FIGURE 1E.

1-39. In  d rawing  a  l ine  pe rpend icu la r t o
l ine  BC th rough  po in t  A ,  you  f i r s t
prick punch point  A. What should
be  your  nex t  s t ep?

1. Draw arc BC
2. Prick punch points  B and C
3. Draw a r c s 1 and 2
4. Prick punch point  D

1-40. Arc  2  i s  d rawn wi th  d iv ide r s
cen te red  on  wha t  po in t?

1. A
2. B
3. C
4. D

1. A d iv ide r
2. A cen te r  head  and  ru le
3. Trammel points
4. A square
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Figure 1F

IN ANSWERING QUESTIONS 1-41 AND 1-42,
REFER TO FIGURE 1F. YOU ARE DRAWING A
LINE PERPENDICULAR TO LINE BC THROUGH
POINT A.

1-41. Wha t  shou ld  be  your  f i r s t  s t ep?

1. Prick punch point  A
2. Draw arcs B and C
3. Draw arcs at D and E
4. Prick punch points  D and E

1-42. What should be your second step?

1. Prick punch point  A
2. Draw arcs B and C
3. Draw arcs at D and E
4 . Prick punch points  D and E

1-43. Y o u  a r e  u s i n g  d i v i d e r s  t o  e s t a b l i s h
the  po in t s  you  need  to  sc r ibe
p a r a l l e l  l i n e s  2  i n c h e s  a p a r t ?  Y o u
s h o u l d  s e t  t h e  d i v i d e r s  t o  w h a t
l eng th?

1. .5 i n .
2. 2 .0 i n .
3. 6 . 0 i n .
4. Any convenient  length

Figure 1G

IN ANSWERING QUESTIONS 1-44 THROUGH 1-47,
REFER TO FIGURE 1G.

1-44. T h e  h o r i z o n t a l  b i s e c t o r  i s
ind ica ted  by  wha t  l ine?

1. AC
2. AD
3. BE
4. DF

1-45. The  p i t ch  chord  i s  i nd ica ted  by
wha t  l ine?

1. AC
2. AE
3. BG
4. CF

1-46. What  l ine  b i sec t s  a  p i t ch  chord?

1. CE
2. DE
3. FE
4. GB

1-47. You  a re  l ay ing  ou t  a  va lve  f l ange
f o r  d r i l l i n g . You should locate
w h a t  p a r t  o f  t h e  c o n s t r u c t i o n
f i r s t ?

1. Line BG
2. Line DF
3. Point  A
4 . Point  E
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1-48. The  p i t ch  chords  o f  a  6 -ho le  p ipe
f l a n g e  a r e  e q u a l  t o  t h e

1. r a d i u s  o f  t h e  p i t c h  c i r c l e
2. d i a m e t e r  o f  t h e  p i t c h  c i r c l e
3. r a d i u s  o f  t h e  f l a n g e
4. i n s i d e  d i a m e t e r  o f  t h e  p i p e

1-49. A f l ange  has  5  bo l t  ho les  and  a
p i t c h  d i a m e t e r  o f  4  i n c h e s .  W h a t
i s  i t s  approx ima te  p i t ch  chord?

1. 0 .59 i n .
2. 1.18 i n .
3. 2.00 i n .
4. 2.35 i n .

1-50. In  me ta l  work ing ,  sc rap ing  i s  used
pr imar i ly  fo r  wha t  purpose?

1. To remove sharp edges from
c a s t i n g s

2. To produce curved surfaces
3. To smooth a machined surface
4. T o  p r e p a r e  c a s t i n g s  f o r

machining

1-51. Y o u  a r e  s c r a p i n g  a  f l a t  s u r f a c e  t o
a c h i e v e  a  c o r r e c t  c l e a r a n c e . Why
do  you  need  to  use  p russ i an  b lue  in
this  work?

1. I t  s t i c k s  t o  t h e  h i g h  s p o t s  o n
the workpiece and shows up the
a reas  tha t  shou ld  be  sc raped

2. I t  h e l p s  p r e v e n t  " f r i c t i o n a l
d r a g "  i n  t h e  s c r a p i n g  o p e r a t i o n

3. I t  h e l p s  t o  m a i n t a i n
l o n g i t u d i n a l  a s  w e l l  a s  r a d i a l
c l e a r a n c e  o n  t h e  f l a t  s u r f a c e

4. I t  keeps  ch ips  f rom break ing
of f  the  edges  when  the  pa r t  i s
ope ra t ing  aga in

1-52. To prevent  seizing between mated
p a r t s  t h a t  a r e  b e i n g  f o r c e - f i t t e d
by  a  hydrau l i c  r am,  you  shou ld  t ake
wha t  ac t ion?

1. Increase  ram pressure
2. L u b r i c a t e  t h e  p a r t s
3. H e a t  t h e  p a r t s
4. I n s e r t  a  s o f t  m e t a l  p l a t e

between the work faces

1-53. To  p reven t  mut i l a t ion  o f  the
s u r f a c e  o f  a  w o r k p i e c e  t h a t  i s
be ing  p ressed ,  you  shou ld  t ake  wha t
a c t i o n ?

1. Inc rease  the  ram pressure
2. Lubr ica te  the  ram
3. Heat the workpiece
4. I n s e r t  a  s o f t  m e t a l  p l a t e

between the work and the ram

1-54. What method of  f i l ing produces a
f i n e r  f i n i s h ?

1. Down
2. Cross
3. Draw
4. Hatch

1-55. T o  i n s t a l l  a  s c r e w  t h r e a d ,  n o r m a l l y
you should NOT use which of the
fo l lowing  too l s?

1. I n s e r t i n g  t o o l
2. Tap
3. Tang  b reak-of f  too l
4 . Screwdr iver

1-56. The oxygen hose used with
oxyacetylene equipment is  what
c o l o r ?

1. Red
2. Green
3. Blue
4. Yellow

1-57. On oxyacetylene equipment,  the
oxygen  hose  th reads  in  ( a )  wha t
d i rec t ion  and  the  ace ty lene  hose
t h r e a d s  i n  ( b )  w h a t  d i r e c t i o n ?

1. ( a )  L e f t - h a n d ,  ( b )  r i g h t - h a n d
2. ( a )  L e f t - h a n d ,  ( b )  l e f t - h a n d
3. ( a )  R i g h t - h a n d ,  ( b )  r i g h t - h a n d
4. ( a )  R i g h t - h a n d ,  ( b )  l e f t - h a n d

1-58. What is the maximum working
p r e s s u r e  o f  a c e t y l e n e ?

1. 5 p s i g
2. 10 p s i g
3. 15 p s i g
4 . 20 p s i g
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1-59. An  ace ty lene  cy l inde r  va lve  shou ld
be opened what maximum number of
t u r n s ?

1. 1 / 4  t u r n
2. 1 / 2  t u r n
3. 1 t u r n
4. 1  1 / 2  t u r n s

1-60. You  a re  hea t ing  a  pa r t  wi th  an
ace ty lene  to rch  and  a  f l a sh  back
occurs . You should immediately
shu t  o f f  t he  to rch  oxygen  va lve  and
t h e n  s h u t  o f f  t h e  a c e t y l e n e  v a l v e .

1. True
2. F a l s e
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ASSIGNMENT 2
Textbook Assignment: " M e t a l s  a n d  P l a s t i c s , "  c h a p t e r  3 , and "Power Saws and Dril l ing

Machines , "  chap te r  4 .

IN ITEMS 2-1 THROUGH 2-3, SELECT FROM
COLUMN B THE BEHAVIOR OF THE METAL THAT IS
MADE POSSIBLE BY THE PROPERTY IN COLUMN A.

A.  PROPERTY B. BEHAVIOR

2-1 . D u c t i l i t y 1. R e s i s t s
deformation

2-2. T e n s i l e when a load
s t r e n g t h i s  a p p l i e d

2-3. Toughness 2. Can  be  ro l l ed
or hammered
i n t o  s h e e t s

3. Can be drawn
o u t  o r  p u l l e d
in to  wi re  fo rm

4. R e s i s t s
shock and
s t r e s s

2-4. H i g h  f a t i g u e  r e s i s t a n c e  i s
d e s i r a b l e  i n  a  m a t e r i a l  t h a t  i s
s u b j e c t e d  t o

1. ab ras ion
2. r e p e t i t i o n  o f  s t r e s s
3. co r ros ive  subs tances
4. h igh  t empera tu res

2-5. The ease with which a metal may be
p laned  and  shaped  i s  bes t  desc r ibed
by what term?

1. M a l l e a b i l i t y
2. P l a s t i c i t y
3. D u c t i l i t y
4. Mach inab i l i t y

2-6.

2-7.

2 -8 .

2 -9 .

2-10.

The heat resistance of a metal is
indicated by it’s ability to

1. conduct heat
2. withstand stress at high

temperatures
3. maintain a temperature that

differs from the surrounding
temperature

4. maintain constant dimensions
under wide variations in
temperature

To make cast  i ron,  you should melt
toge the r  which  o f  the  fo l lowing
m a t e r i a l s ?

1. S t e e l  a n d  i r o n  o r e
2. I ron  o re  and  p ig  i ron
3. P ig  i ron  and  sc rap  i ron
4. S c r a p  i r o n  a n d  s t e e l

S t r e n g t h  a n d  h i g h  r e s i s t a n c e  t o
sa l twa te r  co r ros ion  make  which  o f
t h e  f o l l o w i n g  m e t a l s  b e s t  f o r  u s e
on board ships?

1. Aluminum
2. Copper
3. Bronze
4. Copper -n icke l

K-Monel is  made harder and stronger
than other  grades of  Monel  by the
add i t ion  o f  wha t  e l ement?

1. Aluminum
2. Vanadium
3. Chromium
4. Molybdenum

Valves  fo r  h igh- tempera tu re ,  h igh-
pressure piping systems are made
from which of the fol lowing metals?

1. Tungs ten  s t ee l
2. Bronze
3. Copper
4. Carbon-molybdenum steel
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2-11. S t a i n l e s s  s t e e l s  c o n t a i n  w h i c h  o f
the  fo l lowing  me ta l s :

1. Molybdenum
2. Chromium
3. Tungsten
4. Vanadium

2-12. High carbon steel  is  commonly used
for  which  o f  the  fo l lowing
a p p l i c a t i o n s ?

1. Ship framing
2. S h i p  p l a t i n g
3. C u t t i n g  t o o l s
4. E l e c t r i c  w i r i n g

2-13. E l e c t r i c a l  w i r i n g  o n  b o a r d  s h i p  i s
normally made from which of the
fo l lowing  mate r i a l s?

1. Brass
2 .  T i n
3. Copper
4. Zinc

2-14. Which of  the fol lowing metals  has
t h e  g r e a t e s t  w e i g h t  p e r  u n i t
volume?

1. Bronze
2. C a s t  i r o n
3. Lead
4. Copper -n icke l  a l loy

2-15. A 4- or 5-digit SAP, number is used
t o  i d e n t i f y  w h a t  t y p e  o f  s t e e l ( s ) ?

1. P l a i n
2 .  A l l o y
3. P l a i n  a n d  a l l o y

2-16. A  f r e e  c u t t i n g  s t e e l  w i t h  t h e
c lass i f i ca t ion  SAE 1115  has
approximately what  percentage of
a l loy ing  e l emen t s?

1. 1% manganese and 0.15% carbon
2. 1% phosphorus,  1% sulfur ,  and

5% carbon
3. l l %  c h r o m i u m  a n d  5 %  n i c k e l
4. 11% phosphorus and 15% chromium

2-17. The SAE designator 1050 identif ies
wha t  s t ee l?

1. Carbon-molybdenum
2. Nickel
3. Carbon
4. Copper-nickel

Ques t ions  2 -18  and  2 -19  re fe r  to
the aluminum al loy bearing the

Aluminum Association designation 5052-H16.

2-18. The number 5052 identif ies  what
majo r  a l loy?

1. Magnesium
2. S i l i c o n
3. Manganese
4. Copper

2-19. The number H16 identif ies what
c h a r a c t e r i s t i c s  o f  t h e  a l u m i n u m ' s
temper?

1. S t r a i n  h a r d e n e d ,  t h e n  p a r t i a l l y
annealed and 1/4 hard

2. S t ra in  ha rdened  on ly  and  3 /4
hard

3. S t r a i n  h a r d e n e d ,  t h e n
s t a b i l i z e d  a n d  1 / 2  h a r d

4. A r t i f i c i a l l y  a g e d  o n l y  a n d  3 / 4
hard

2-20. What marking designation in the
Aluminum Association Marking System
iden t i f i e s  an  a luminum tha t  i s  more
than 99% pure with no special
c o n t r o l  o v e r  i n d i v i d u a l  i m p u r i t i e s ?

1. 1075
2. 1999
3. 2030
4. 3056

2-21. Th in  copper  wi re  i s  iden t i f i ed  by
what marking method?

1. Con t inuous  iden t i f i ca t ion
marking

2. Spot symbols
3. Pe r iphe ra l  symbols
4. Tagging
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2-22. What information is  shown on metals
marked with the continuous
iden t i f i ca t ion  mark ing  sys tem?

1. The producer 's  name or
reg i s t e red  t r ademark  and
commerc ia l  des igna t ion  o f  the
s t e e l

2. The name and trademark of the
producer  who  f in i shed  the  s t ee l
be fore  i t  was  marke ted

3. The  mi l i t a ry  s t andards
des igna t ion  and  fede ra l
government job order number

4. The U.S. Bureau of Standards
quali ty control  number and SAE
des igna t ion

2-23. I n  a  s p a r k  t e s t ,  y o u  s h o u l d  u s e
medium pressure against  the
grinding wheel  because hard
p r e s s u r e  w i l l  c a u s e  w h a t  e f f e c t  i n
the  spa rk  s t r eam?

1. I t  w i l l  i n c r e a s e  t h e
tempera tu re  o f  the  spa rk  s t r eam
a n d  t h e  b u r s t

2. I t  w i l l  c a u s e  t h e  s p a r k  s t r e a m
to  be  d imin i shed  o r  e l imina ted

3. I t  w i l l  c a u s e  t h e  c o l o r  o f  t h e
spark stream to change

4. I t  wi l l  dec rease  the  number  o f
f o r k s

2-24. Which  o f  the  fo l lowing  s t ee l s  g ive
o f f  t i n y  b l o c k s  o f  b r i l l i a n t  w h i t e
l i g h t ?

1. N i c k e l  a l l o y
2. High carbon
3. Molybdenum
4. S i l i c o n  a l l o y

2-25. Which of  the fol lowing metals
CANNOT be identified by a spark
t e s t ?

1. C a s t  i r o n
2. S t a i n l e s s  s t e e l
3. Lead
4 . Wrought  i ron

2-26. When  n i t r i c  ac id  p laced  on  a  me ta l
p roduces  a  s low reac t ion  and  a  pa le
green  co lo r ,  t he  me ta l  p robab ly
contains what  element?

1. I r o n
2. Copper
3 . Aluminum
4. Nicke l

2-27. N o  r e a c t i o n  t o  a  a c i d  t e s t
i n d i c a t e s  w h a t  t y p e  o f  s t e e l ?

1. Molybdenum
2. Monel
3. S t a i n l e s s
4. Nicke l

2-28. Thermoplast ics become hard and
b r i t t l e  w h e n  h e a t e d .

1. True
2. F a l s e

2-29. When you saw plastics, why should
you NOT feed the work into the saw
t o o  f a s t ?

1. You may bum the work because
p las t i c s  do  no t  t ake  away  the
heat  produced by sawing

2. You may make an error because
p las t i c  can  be  sawed  eas i ly  and
qu ick ly

3. The saw may become gummy with
p l a s t i c  c h i p s

4 . The saw may be broken because
some  p las t i c s  a re  tough

2-30. Mos t  p l a s t i c s  con ta in  which  o f  the
fo l lowing  bas ic  e l ement s?

1. Sodium chloride
2. Carbon
3. Aluminum
4. S i l i c o n
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2-31. Which  o f  the  fo l lowing  p rac t i ces  i s

2-32.

2-33.

l ikely to cause a power hacksaw
blade  to  b reak?

1. App ly ing  coo lan t  d i r ec t ly  to
t h e  b l a d e  r a t h e r  t h a n  t o  t h e
work

2. F a i l i n g  t o  a l i g n  t h e  c u t t i n g
mark on the work with the blade

3. S ta r t ing  the  mach ine  wi th  the
blade touching the work

4. Us ing  a  coa r se  b lade  to  cu t
c a s t  i r o n

On a power hacksaw, you should cut
annea led  h igh-ca rbon  s t ee l  wi th
wha t  type  o f  b lade?

1. Coarse
2. Regu la r
3. Medium
4. Fine

You are using a power hacksaw and
c u t t i n g  t h r o u g h  a  h a r d  s p o t  i n  t h e
work. The  feed  i s  au tomat ica l ly
con t ro l l ed  by  wha t  type  o f  f eed
mechanism?

1. Hydraulic  only
2. Grav i ty  on ly
3. Hydrau l i c  o r  g rav i ty
4. Mechanical

When a power hacksaw is used to cut2-34.
th in  s t ee l  shee t ,  wha t  min imum
number of  teeth must  be kept  in
con tac t  wi th  the  work?

1. 8
2. 2
3. 10
4. 4

2-35. Which  o f  the  fo l lowing  mate r i a l s  i s
cut  on a power hacksaw without  the
use  o f  a  coo lan t?

1. M i l d  s t e e l
2. Carbon  s t ee l
3. C a s t  i r o n
4. Brass

Figure 2A

IN ANSWERING QUESTIONS 2-36 THROUGH 2-39
REFER TO FIGURE 2A.

2-36.

2-37.

2-38.

2-39.

What  i s  the  p i t ch  o f  the  saw
segment?

1. 7
2. 8
3. 9
4. 10

What is  the width of  the saw
segment?

1. 0.024 i n .
2. 0.040 i n .
3. 0.250 i n .
4. 1.000 i n .

What is  the gauge of the saw
segment?

1. 0.008 i n .
2. 0.016 i n .
3. 0.024 i n .
4. 0.040 i n .

W h a t  i s  t h e  s e t  o f  t h e  t e e t h  o f  t h e
saw segment?

1. 0.008 i n .
2. 0.020 i n .
3. 0.032 i n .
4. 0.040 in .
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2-40. What  wi l l  t he  con t inuous  f eed
c u t o f f  s a w  d o  a u t o m a t i c a l l y  a s  i t
completes each cut?

1. Raise the saw head only
2. S top  the  d r ive  moto r  on ly
3. S top  the  d r ive  moto r  and  s t a r t

the  coo lan t  moto r  on ly
4. S t o p  t h e  d r i v e  m o t o r ,  s t a r t  t h e

c o o l a n t  m o t o r ,  a n d  r a i s e  t h e
saw head

2-41. What  saw band  se t  pa t t e rn  i s  used
to  cu t  me ta l  p ipes?

1. Raker
2. S t r a i g h t
3. Wave
4. Curve

2-42. The upper movable band guide of  a
bandsaw should clear  the workpiece
by what maximum distance?

1. 1 i n .
2. 2 i n .
3. 3 /8 i n .
4. 1/2 i n .

2-43. The  abras ive  mate r i a l  on  a
po l i sh ing  band  i s  ca r r i ed  on  wha t
type of  backing?

1. Trea ted  paper
2. F a b r i c
3. S t e e l
4. Rubber

2-44. When you are cutting on a bandsaw,
inadequa te  f eed  p ressure  causes
what problem?

1. I t  b r e a k s  t h e  t e e t h  o f  t h e  s a w
band

2 .  I t  d u l l s  t h e  s a w  b a n d
3. I t  snags  the  saw band
4. I t  b inds  the  saw band  in  the

work

2-45. Manual work feed on a bandsaw is
gene ra l ly  used  on ly  on  ma te r i a l s  up
to  wha t  th i ckness?

2-46. The gauge of the saw band that  can
be  used  wi th  a  pa r t i cu la r  band  too l
mach ine  i s  l imi ted  by  wha t  f ac to r?

1. The  type  o f  f eed
2. The size of  the band wheels
3. The type of  band guide
4. The range of  band speeds

a v a i l a b l e

2-47. The quali ty of  work produced with a
meta l - cu t t ing  bandsaw i s  l imi t ed  by
which  o f  the  fo l lowing  fac to r s?

1. The band speed
2. The  feed  p ressure
3. The band type
4. Al l  o f  the  above

2-48. When you place a saw blade in the
j a w s  o f  a  b u t t  w e l d e r ,  t h e  t e e t h
shou ld  f ace  in  wha t  d i r ec t ion?

1. Away from the welder
2. Toward the welder
3. Away from the jaws
4. Toward the jaws

2-49. The  use  o f  a  bu t t  we lde r  i s
requ i red  fo r  wha t  type  o f  cu t?

1. I n s i d e
2. S t r a i g h t
3. Angular
4. Disk

2-50. To  de te rmine  the  cor rec t  l eng th  o f
a replacement band on a two-wheel
bandsaw, you should take what
measurements?

1. Twice the circumference of one
whee l  p lus  the  d i s t ance  be tween
whee l  cen te r s

2. Twice the distance between
whee l  cen te r s  p lus  the
circumference of one wheel

3. Twice  the  sum of  the  d i s t ance
be tween  whee l  cen te r s  p lus  the
circumference of two wheels

4. Three  t imes  the  d i s t ance
be tween  whee l  cen te r s  p lus  the
circumference of one wheel

1. 1 i n .
2. 1 1/2 i n .
3. 1/2 i n .
4. 1/4 i n .
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2-51. What s tep fol lows the welding and
gr ind ing  o f  a  sp l i ced  saw band?

1. Annealing
2. Po l i sh ing
3. Quenching
4. I n s t a l l i n g

2-52. Improper  t r ack ing  o f  a  newly
ins ta l l ed  saw band  i s  co r rec ted  by
making what adjustment?

1. Band tension
2. Band guides
3. Backup bearings
4. Whee1  t i l t  con t ro l

2-53. A f t e r  r e p l a c i n g  t h e  b l a d e  o n  a
bandsaw, you should star t  sawing
us ing  wha t  amoun t  o f  t ens ion ,  i f
any?

1. Heavy
Moderate2 .

3. L i g h t
4. None

2-54. D r i l l i n g  h o l e s  a d j a c e n t  t o  s q u a r e
corne r s  in  a  l ayou t  wi11  a l low you
to use what  type of  bandsaw blade?

1. Wider
2. Narrower
3. Thinner
4. Smal le r

2-55. The  work tab le  on ly  moves  ve r t i ca l ly
o n  w h a t  t y p e  o f  d r i l l  p r e s s ?

1. General  purpose
2. Heavy duty
3. S e n s i t i v e
4. Rad ia l

2-56. A genera l  pu rpose  d r i l l  p ress  has
wha t  type  o f  t ape r  socke t  to  ho ld
d r i l l  b i t s ?

1. Ja rno
2. Pipe
3. Morse
4. Brown & Sharpe

2-57. To  d r i l l  a  ho le  on  a  heavy-du ty
d r i l l  p r e s s ,  y o u  p o s i t i o n  t h e
w o r k p i e c e ;  b u t  o n  a  r a d i a l  d r i l l
p r e s s ,  y o u  p o s i t i o n  t h e  d r i l l i n g
head.

1. True
2 .  F a l s e

2-58. A  s e n s i t i v e  d r i l l  p r e s s  i s
p a r t i c u l a r l y  u s e f u l  f o r  w h a t  t y p e
of work?

1. Work requir ing many holes to be
d r i l l e d  i n  a  l a r g e  p i e c e  o f
metal

2. L a r g e  c a s t i n g s  r e q u i r i n g
holddown clamps during dri l l ing

3. Work  requ i r ing  the  opera to r  to
re ly  on  a  sense  o r  touch  to
d e t e r m i n e  h o w  t h e  d r i l l  i s
c u t t i n g

4. Work requir ing high-speed
d r i l l i n g  i n  w h i c h  v i b r a t i o n s
a re  no t  ha rmfu l

2-59. W h a t  p a r t  o f  a  t w i s t  d r i l l  e n a b l e s
you to remove i t  from the socket?

1. Dead center
2. Web
3. Shank
4. Tang

2-60. W h a t  s e p a r a t e s  t h e  f l u t e s  o f  a
t w i s t  d r i l l ?

1. The  po in t
2. The web
3. The shank
4. the body

2-61. Y o u  a r e  u s i n g  a  t w i s t  d r i l l  w i t h  a
c u t t i n g  s p e e d  o f  8 8  f p m  t o  d r i l l  a
l / 2 - i n c h  h o l e . What is  the
approx imate  speed  o f  the  d r i l l ?

1. 90 rpm
2. 200 rpm
3. 670 rpm
4. 750 rpm
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2-62. When you cut  both al loy steel  and
cas t  i ron  wi thou t  chang ing  h igh-
s p e e d  d r i l l  b i t s  o r  s p e e d ,  w h a t
d r i l l  s p e e d  i s  p r e f e r r e d ?

1. 50 fpm
2. 70 fpm
3. 100 fpm
4. 150 fpm

2-63. T h e  f e e d  o f  a  d r i l l  p r e s s  i s
expressed  in  wha t  va lues?

1. Cen t ime te r s  pe r  r evo lu t ion
2. Inches per  minute
3. Thousandths of  an inch per

minute
4. Thousandths of  an inch per

r e v o l u t i o n

2-64. M o s t  o f  t h e  t w i s t  d r i l l s  y o u  w i l l
use are made from what material?

1. Carbon  s t ee l
2. High-ca rbon  s t ee l
3. High-speed  s t ee l
4. Coba l t

2-65. What  i s  t he  approx imate  cu t t ing
s p e e d  o f  a  1 - i n c h  t w i s t  d r i l l
running at 100 rpm?

1. 23 fpm
2. 26 fpm
3. 30 fpm
4. 36 fpm

2 - 6 6 . Y o u  a r e  g e t t i n g  r e a d y  t o  d r i l l  a n d
you  wan t  to  l ine  up  the  cen te r -
punch mark on the workpiece exactly
under  the  sp ind le . You  wi l l  f ind
i t  use fu l  to  fo l low wha t  p rocedure?

1. U s e  a  d r i l l  l a r g e r  t h a n  t h e
requ i red  s i ze  to  make  the  l ead
ho le

2. I n s e r t  a  d e a d  c e n t e r  i n  t h e
s p i n d l e  s o c k e t

3. Chisel  a  groove away from the
punch mark

4. Use  a  coun te rbore  p i lo t  to
g u i d e  y o u r  d r i l l  t o  t h e  p u n c h
mark

2-67. You  can  expec t  a  2 - inch  d r i l l ed
ho le  to  be  ove r s i zed  by  wha t
amount?

1. 0.006 i n .
2. 0.008 i n .
3. 0.010 i n .
4. 0.011 i n .

2-68. D r i l l i n g  w i t h  a  t w i s t  d r i l l  t h a t
h a s  c u t t i n g  e d g e s  o f  d i f f e r e n t
ang les  o r  unequa l  l eng th  wi l l
produce what  condit ion?

1. A rough  f in i sh
2. An oversized hole
3. An undersized hole
4. A warped workpiece

2-69. What type of  shank is  found on a
r e a m e r  d e s i g n e d  f o r  u s e  i n  a  d r i l l
p r e s s  o r  l a t h e ?

1. S t r a i g h t
2. Tapered
3. F lu ted
4. Sp l ined

2-70. W h a t  i s  t h e  r a t e  o f  t a p e r  o f  a
taper  p in  reamer?

1. 1 i n .  p e r  f o o t
2. 1 / 3  i n .  p e r  f o o t
3. 1 / 4  i n .  p e r  f o o t
4. 1 / 8  i n .  p e r  f o o t

2-71. Which of these i tems is  NOT used to
make an angular  hole by the Watts
method?

1. A f loa t ing  chuck
2. A broach
3. A gu ide  p la t e
4 . A  d r i l l  p r e s s
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ASSIGNMENT 3

Textbook Assignment: "Of fhand  Gr ind ing  o f  Too l s  and  Se lec t ion  o f  Carb ide  Too l ing ,”  chap te r
5 ,  and  “Engine  La thes , " chap te r  6 ,  pages  6 -1  th rough  6 -18 .

3-1. The number A100D15V identifies
which  o f  the  fo l lowing
c h a r a c t e r i s t i c s ?

1. C o a r s e  g r i t  a n d  d e n s e  s t r u c t u r e
2 .  F i n e  g r i t  a n d  o p e n  s t r u c t u r e
3. Hard bond and aluminum oxide

a b r a s i v e
4. Sof t  bond  and  s i l i con  ca rb ide

abras ive

3-2. What abrasive should be used to
g r i n d  s t e e l  a n d  s t e e l  a l l o y s ?

1. S i l i c o n  c a r b i d e
2.  Corundum
3. Diamond
4. Aluminum oxide

3-3. Normally,  a  grinding wheel
ins t a l l ed  on  a  bench  g r inde r  shou ld
NOT exceed what thickness?

1. 1 in .
2. 7 / 8  i n .
3. 1 / 2  i n .
4. 1 / 4  i n .

3-4. A hard grade grinding wheel  has
which  o f  the  fo l lowing  qua l i t i e s?

1. A large number of  s trong
a b r a s i v e  g r a i n s

2.  A small  amount of  bond
sur round ing  the  ab ras ive  g ra ins

3. Thick bond posts  and great
r e s i s t a n c e  t o  g r i n d i n g  p r e s s u r e

4. Th in  bond  pos t s  o f fe r ing
g r e a t e r  r e s i s t a n c e  t o  g r i n d i n g
p r e s s u r e

3-5. Wha t  s t a t ion  in  the  s t anda rd
mark ing  sys tem ind ica te s  the
s t r eng th  o f  a  g r ind ing  whee l?

1. Bond type
2. Bond grade
3. G r a i n  s i z e
4. S t r u c t u r e

3-6. A diamond grinding wheel marked
D100C50B 1/8” has which of the
f o l l o w i n g  c h a r a c t e r i s t i c s ?

1. I t  i s  1 / 8  i n c h  w i d e
2. I t  con ta ins  manufac tu red

abras ive
3. I t s  bond  i s  no t  mod i f i ed
4. I t  h a s  a  g r i t  s i z e  o f  5 0

3-7. You should use what  type of
g r ind ing  whee l  to  g r ind  h igh- speed
s t e e l ?

1. S i l i c o n  c a r b i d e
2. Diamond
3. Corundum
4. Aluminum oxide

3-8. A g r ind ing  whee l  g ives  o f f  a  du l l
thud when tapped with a piece of
hard wood. What problem is
ind ica ted?

1. Out of  roundness
2. Warping
3. I n v i s i b l e  c r a c k s
4. Excessive moisture

3-9. The  use  o f  a  coo lan t  a l lows  you  to
use what  grade of  grinding wheel?

1. S o f t e r
2. Harder
3. Thicker
4. Open

3-10. Th in  cu to f f  whee l s  shou ld  be  s to red
w i t h o u t  a n y  s e p a r a t o r s  o r  b l o t t e r s
between them.

1. True
2. F a l s e
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3-11. When  f in i sh  g r ind ing  a  ca rb ide  too l
b i t ,  you  shou ld  use  wh ich  o f  the
fol lowing grinding wheels?

1. S i l i c o n  c a r b i d e
2. Diamond impregnated
3. Aluminum oxide
4. Emery

3-12. Y o u  a r e  g r i n d i n g  a  c a r b i d e  t o o l  b i t
on  a  ca rb ide  g r inder . I r r e g u l a r
coo lan t  f low wi l l  cause  wha t
p rob lem wi th  the  too l  b i t ?

1. C r a t e r i n g
2. Edge wear
3. Cracking
4. Sof t en ing

3-13. When  ins t a l l ing  a  g r ind ing  whee l  on
a  sp ind le ,  you  shou ld  use  f l anges
and  ca rdboard  o r  rubber  washers  fo r
what purpose?

1. To remove play of the wheel  on
t h e  s p i n d l e

2. To  d i s t r ibu te  even  p ressu re  and
dampen vibrat ion

3. To hold the wheel  on the
s p i n d l e

4. To  g r ip  the  whee l  so  i t  can
r o t a t e  w i t h  t h e  s p i n d l e

3-14. Leav ing  pa r t  o f  a  g r ind ing  whee l
soak ing  in  coo lan t  wi l l  cause  wha t
problem?

1. Imbalance
2. Out -o f - roundness
3. A grooved grinding surface
4. Cracks

3-15. A  h igh- speed  too l  b i t  i s  mos t
e f f e c t i v e  o n  i n t e r r u p t e d  c u t s  w h e n
i t  con ta ins  wha t  e l ement?

1. Tungsten
2. Vanadium
3. Chromium
4. Molybdenum

3-16. A ch ip  b reaker  g r inder  uses  wha t
type  o f  g r ind ing  whee l?

3-17. What process is  used to manufacture
cemented  ca rb ide  cu t t ing  too l s?

1. Welding
2. Compressing powders and

s i n t e r i n g
3. E l e c t r o l y z i n g
4 . Thermal spraying

3-18. A  5 0  p e r c e n t  i n c r e a s e  i n  c u t t i n g
s p e e d  w i l l  d e c r e a s e  a  c a r b i d e  t o o l
b i t ' s  l i f e  b y  w h a t  p e r c e n t ?

1. 65
2. 70
3. 80
4. 90

3-19. What material  is  most  widely used
f o r  c u t t i n g  t o o l s  u s e d  i n  t h e
machining industry?

1. Cemented carbide
2. High-speed  s t ee l
3. Ceramic
4 . Diamond

3-20. Carb ide  inse r t  b reakdown i s  mos t
f requen t ly  caused  by  wha t
p rob lem(s )?

1. Edge wear and cratering
2. Too slow a speed
3. Too much feed
4. L a c k  o f  r i g i d i t y

3-21. When the radii  on your carbide
i n s e r t  i s  t o o  l a r g e ,  i t  c a n  c a u s e
what problem?

1. Chipping
2. Edge wear
3. C h a t t e r
4 . C r a t e r i n g

3-22. What  shape  o f  ca rb ide  inse r t  i s  the
s t r o n g e s t ?

1. Square
2. Round
3. Hexagonal
4. T r i a n g u l a r

1. S i l i c o n  c a r b i d e
2. Aluminum oxide
3. Emery
4 . Diamond
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3-23. To  he lp  them res i s t  c ra te r ing  and
edge breakdown, some carbide
i n s e r t s  a r e  g i v e n  a  c o a t i n g  o f  w h a t
type  o f  ca rb ide?

1. Coba l t
2. Titanium
3. Tantalum
4. Tungsten

3-24. I f  t h e  c u t t i n g  e d g e  o f  y o u r  c a r b i d e
inse r t  i s  ch ipped  o r  b roken ,  you
shou ld  t ake  which  o f  the  fo l lowing
a c t i o n s ?

1. Inc rease  the  speed
2. Change  to  a  pos i t ive  r ake

i n s e r t
3. C h a n g e  t o  a  s o f t e r  g r a d e  i n s e r t
4. I n c r e a s e  t h e  f e e d

3-25. You are machining carbon steel  and
you  s t a r t  t o  ge t  bu i ldup  on  your
i n s e r t . You should switch to what
t y p e  o f  i n s e r t ?

1. Nega t ive  rake
2. Round
3. Square
4. P o s i t i v e  r a k e

3-26. A ceramic cutt ing tool  can machine
m e t a l s  t h a t  a r e  t o o  h a r d  f o r
c a r b i d e  t o o l s .

1. True
2. F a l s e

3-27. The  cu t t ing  edges  o f  a  ca rb ide
inse r t  shou ld  be  wha t  l eng th?

1. 2  t i m e s  t h e  l e n g t h  o f  t h e
t o o l h o l d e r

2. 1 / 2  t h e  l e n g t h  o f  t h e  c u t t i n g
edge engagement

3. 1 /10  the  s i ze  o f  work
4. 1  1 /2  t imes  the  l eng th  o f  the

cutt ing edge engagement

3-28. When machining with a ceramic
cutt ing tool ,  you should NEVER take
wha t  type  o f  cu t?

1. L i g h t
2. Continuous
3. F a s t
4. I n t e r r u p t e d

3-29. The diamond wheel  on a chip breaker
g r inde r  may  a l so  be  used  to  g r ind
wha t  type  o f  cu t t ing  too l?

1. High-speed
2. Coba l t
3. Carbide
4. Ceramic

3-30. Which  o f  the  fo l lowing  l a the  too l s
should be used to machine a groove?

1. Cutof f
2. Threading
3. Turning
4. Facing

3-31. A  l e f t - h a n d  o r  r i g h t - h a n d  f a c i n g
t o o l  h a s  a  s h a r p  p o i n t  f o r  w h a t
purpose?

1. To  cu t  in s ide  th reads
2. To  cu t  ou t s ide  th reads
3. To machine square corners
4. To machine necks

3-32. A  round-nosed  tu rn ing  too l  t ha t  i s
g r o u n d  f l a t  o n  t o p  i s  u s u a l l y  f e d
in  wha t  d i r ec t ion?

1. R i g h t  t o  l e f t
2 .  L e f t  t o  r i g h t
3. E i t h e r 1 o r 2 above
4. Away from the lathe center

Figure 3A
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IN ANSWERING QUESTIONS 3-33 THROUGH 3-35,
REFER TO FIGURE 3A.

3-33. Which  ang le  i s  the  s ide  r ake  ang le?

1. A
2. B
3. C
4. D

3-34. Which  ang le  i s  the  end  re l i e f
ang le?

1. A
2. B
3. F
4. G

3-35. Which  ang le  i s  the  back  rake  ang le?

1. D
2. E
3. F
4. G

3-36. When you are using a quick change
t o o l  p o s t  a n d  t o o l h o l d e r  i n s t e a d  o f
a  s t andard  too lho lde r ,  wh ich  o f  the
fo l lowing  ang les  wi l l  change?

1. Nose
2. S ide  rake
3. S ide  cu t t ing  edge
4. E n d  r e l i e f

3-37. When  g r ind ing  a  l a the  too l  b i t ,  you
shou ld  pe r fo rm wha t  s t ep  l a s t ?

1. Gr ind  the  top
2. Hone  the  cu t t ing  edges
3. Gr ind  the  r ad ius
4. Measure the width

3-38. Wha t  ang le  i s  l e s s  on  a  shaper  too l
b i t  t h a n  o n  a  l a t h e  t o o l  b i t ?

1. R e l i e f
2. Nose
3. Top
4. Back

3-39. The inc luded
punch should
ang le?

1. 30°
2. 45°
3. 60°
4. 90°

a n g l e  o f  a  c e n t e r
be ground to what

3-40. The  cu t t ing  edge  o f  a  genera l -use
m e t a l - c u t t i n g  c h i s e l  i s  g r o u n d  t o  a
6 0 °  i n c l u d e d  a n g l e .  T o  c u t  h a r d e r
mate r i a l ,  wha t  change  shou ld  be
made  to  the  cu t t ing  edge?

1. H e a t  t r e a t  i t
2. I n c r e a s e  i t s  a n g l e
3. L u b r i c a t e  i t
4. D e c r e a s e  i t s  a n g l e

3-41. T h e  c u t t i n g  l i p  a n g l e  o f  a  t w i s t
d r i l l  i s  no rmal ly  checked  wi th  wha t
gauge?

1. C u t t e r  c l e a r a n c e
2. Cente r
3. D r i l l - p o i n t
4. V e r n i e r  h e i g h t

3-42. T o o  l i t t l e  o r  n o  l i p  c l e a r a n c e  o n  a
t w i s t  d r i l l  w i l l  c a u s e  t h e  d r i l l  t o

1. d i g  i n
2. d r i l l  t o o  f a s t
3. c h a t t e r
4 . f a i l  t o  d r i l l

3-43. The  po in t  o f  a  genera l  pu rpose
t w i s t  d r i l l  i s  g r o u n d  t o  w h a t
inc luded  ang le?

1. 45°
2. 59°
3. 90°
4. 118°

3-44. Y o u  a r e  d r i l l i n g  b r a s s  w i t h  a  t w i s t
d r i l l  a n d  i t  h a s  a  t e n d e n c y  t o  b e
sucked  in to  the  b ras s . What part
o f  t h e  d r i l l  c a n  y o u  g r i n d  s l i g h t l y
f l a t  t o  c o r r e c t  t h i s  p r o b l e m ?

1. The web
2. The  po in t
3. T h e  f l u t e
4. The shank
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3-45. The swing of  a  16-inch by 8-foot
l a t h e  i s  8  f e e t .

1. True
2. F a l s e

3-46. What are the shapes of  the ways of
a  t y p i c a l  l a t h e ?

1. Square or curved
2. Curved or V-shaped
3. V - s h a p e d  o r  f l a t
4. F l a t  o r  s q u a r e

3-47. Power  i s  app l i ed  to  the  workp iece
on  a  l a the  th rough  wha t  pa r t  o f  the
l a t h e ?

1. T h e  t a i l s t o c k  s p i n d l e
2. The headstock spindle
3. The crossfeed screw
4. The  dead  cen te r

3-48. A l a the  heads tock  sp ind le  has  a
h o l e  r u n n i n g  t h r o u g h  i t s  c e n t e r  f o r
what purpose?

1. To  pe rmi t  ba r s  o r  rods  to  pass
th rough  the  sp ind le

2. To improve the cooling of  the
gearbox

3. To  pe rmi t  t ho rough  lub r i ca t ion
o f  t h e  s p i n d l e  b e a r i n g s

4. To  d i s s ipa te  hea t  f rom the
c u t t i n g  t o o l

3-49. The  d i s t ance  be tween  cen te r s  on  an
engine lathe may be adjusted by
moving what part (s)?

1. The headstock only
2. T h e  t a i l s t o c k  o n l y
3. The  t a i l s tock  and  heads tock
4. The  ca r r iage

3-50. Ro ta t ion  o f  the  t a i l s tock  handwhee l
o n  a n  e n g i n e  l a t h e  r e s u l t s  i n
movement of  what  part  of  the
t a i l s t o c k ?

1. The base
2. The  sp ind le -ad jus t ing  sc rew
3. The top
4. The clamp bolt

3-51. When  an  eng ine  l a the  i s  used  fo r
mi l l ing ,  the  workp iece  i s  moun ted
on  wha t  pa r t  o f  the  l a the?

1. The headstock
2. T h e  t a i l s t o c k  s p i n d l e
3. The  ca r r iage
4. The  facep la te

3-52. O n  a n  e n g i n e  l a t h e ,  t h e  c a r r i a g e  i s
u s u a l l y  l o c k e d  i n  p o s i t i o n  t o
perform which of the fol lowing
opera t ions?

1. Turning
2. Facing
3. Boring
4. D r i l l i n g

3-53. The  apron  i s  d r iven  by  wha t  pa r t  o f
t h e  l a t h e ?

1. The feed rod
2. The change gear
3. The spindle
4. The back gear

3-54. What  pa r t  o f  an  eng ine  l a the  i s
a t t a c h e d  d i r e c t l y  t o  t h e  c r o s s f e e d
s l i d e  o f  t h e  c a r r i a g e ?

1. T h e  c u t t i n g  t o o l
2. The workpiece
3. The  too l  pos t
4. The compound rest

3-55. T h e  h a l f - n u t  i n  t h e  a p r o n  i s
engaged with the lead screw when an
eng ine  l a the  i s  used  fo r  wha t
purpose?

1. Turning
2. Facing
3. Boxing
4. Threading

3-56. Each gear in a quick-change gear
box cluster  has what  unique
d i f f e r e n c e ?

1. Bore  s i ze
2 .  T h i c k n e s s
3. G e a r  r a t i o
4. Color
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3-57. A lathe you are working on is
equipped with a quick-change gear
box and a s l iding compound gear .
One  l eve r  on  the  gea rbox  has  th ree
p o s s i b l e  p o s i t i o n s  w h i l e  t h e  o t h e r
l e v e r  h a s  s i x  p o s i t i o n s . How many
screw speeds  a re  ava i l ab le?

1. 6
2. 18
3. 3
4. 36

3-58. Feeds on the quick-change gear  box
a r e  i d e n t i f i e d  i n  t e r m s  o f  t e n
thousand ths  o f  an  inch  pe r

1. second
2. minute
3. s p i n d l e  r e v o l u t i o n
4. f e e d  r o d  r e v o l u t i o n

3-59. What method is  used to cut  the
s e a t i n g  a r e a  o f  a  g l o b e  v a l v e  d i s k ?

1. T a i l  s t o c k  s e t o v e r
2. Compound rest
3. Taper  a t t achment
4. Forming tool

3-60. T h e  t o o l  p o s t  i s  u s e d  o n l y  t o
p r o v i d e  r i g i d  s u p p o r t  f o r  t h e
t o o l h o l d e r .

1. True
2. F a l s e

3-61. What type of  work is  done on a
l a t h e  w i t h  t h e  h e l p  o f  a  k n u r l i n g
too l  a t t achment?

1. Trimming an oversize metal
workpiece

2. Rough ing  the  su r face  o f  a  round
metal  workpiece

3. Thread ing  the  ou t s ide  o f  a
so l id  me ta l  workp iece

4 . T h r e a d i n g  t h e  i n s i d e  o f  a  s o l i d
metal  workpiece

3-62. Wha t  type  o f  too lho lde r  i s  mos t
widely used?

1. Bor ing  ba r
2. S tandard
3. I n s e r t
4 .  Q u i c k - c h a n g e
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3-63. Workp ieces  tha t  have  i r r egu la r
c r o s s  s e c t i o n s  a r e  h e l d  i n  w h a t
type  o f  l a the  chuck?

1. S c r o l l
2. 4 - jaw
3. S t a n d a r d  c o l l e t
4. Hexagona l  co l l e t

3-64. F o r  p r e c i s i o n  t u r n i n g  o f  s m a l l
work ,  wha t  type  o f  l a the  chuck  i s
p r e f e r r e d ?

1. Combination
2. Universa l
3. Independent
4. Draw- in  co l l e t

3-65. To  au tomat ica l ly  cen te r  round
workpieces of  many sizes,  what  type
o f  l a t h e  c h u c k  i s  p r e f e r r e d ?

1. S c r o l l
2. 4 - jaw
3. S t a n d a r d  c o l l e t
4. Hexagona l  co l l e t

3-66. D r a w - i n  c o l l e t  c h u c k  c o l l e t s  a r e
manufactured in what increments?

1. 1 /64  in .
2. 1 /32  in .
3. 1 /16  in .
4. 1 / 8  i n .

3-67. What is  the main difference between
a  t a i l s t o c k  c e n t e r  a n d  a  h e a d s t o c k
c e n t e r ?

1. Shank  t ape r
2. P o i n t  t a p e r
3. Metal  hardness
4. Diameter

3-68. The  po in t  o f  a  Morse  t ape r  cen te r
i s  g round  to  wha t  inc luded  ang le?

1. 30°
2. 45°
3. 60°
4. 75°



3-69. A  l a t h e  d r i v e  p l a t e  i s  p r i m a r i l y
used for  what  purpose?

1. T o  d r i l l  h o l e s
2 .  T o  d r i v e  w o r k
3. To cut  keyways
4. T o  d r i v e  t h e  t h r e a d  r o d

3-70. A  f o l l o w e r  r e s t  i s  u s e d  o n  a  l a t h e
to prevent  what  problem?

1. Spr ing ing  o f  the  work
2. Improper  cen te r ing  o f  the  work
3. I r r e g u l a r  f e e d  p r e s s u r e  i n

t h r e a d  c u t t i n g
4. Out-of-round turning of the

work

3-71. You  shou ld  use  a  cen te r  r e s t  fo r
suppor t  on  which  o f  the  fo l lowing
l a t h e  j o b s ?

1. Long workpieces
2. Workpieces being machined to a

n o n c i r c u l a r  c r o s s  s e c t i o n
3. Hexagonal workpieces
4. Workpieces that  have no

inden ted  cen te r s

3-72. A  h a r d e n e d  t a i l s t o c k  c e n t e r  f o r  a n
e n g i n e  l a t h e  i s  i d e n t i f i e d  b y  w h a t
mark?

1. A  l o n g i t u d i n a l  c u t
2 .  A  d i m p l e
3. A  c i r c u l a r  g r o o v e
4. A punched depression
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3-73.

3-74.

3-75.

A portable grinding machine
a t t a c h e s  t o  w h a t  p a r t  o f  a  l a t h e ?

1. T h e  c r o s s  s l i d e
2. The  apron
3 .  T h e  w a y s
4. The compound rest

A carriage stop may be used on an
eng ine  l a the  to  r emove  the  need  fo r
what operat ion?

1. Manua l  ope ra t ion  a t  the  end  o f
a  c u t

2. Repeated measurements of  the
same dimension

3. Setup measurements made
d i rec t ly  on  the  workp iece

4. V a r i a b l e  r a t e s  o f  f e e d  a c r o s s  a
workpiece

T h e  d i a l  o f  a  t h r e a d  d i a l  i n d i c a t o r
i s  g e a r e d  t o  w h a t  p a r t  o f  a  l a t h e ?

1. T h e  f e e d  r o d
2 .  T h e  l e a d  s c r e w
3. T h e  t a i l s t o c k  s c r e w
4. The compound rest  screw



ASSIGNMENT 4

Textbook Assignment: "Engine Lathes." chap te r  6 ,  pages  6 -19  th rough  6 -60 .

4 -1 . The depth of  a cut  made by a
mi l l ing  a t t achment  on  an  eng ine
l a t h e  i s  c o n t r o l l e d  b y  t h e

1. lead  sc rew
2. c r o s s  f e e d
3. t a i l s t o c k  p o s i t i o n
4 . l o n g i t u d i n a l  f e e d

4-2. What  type  o f  l a the  i s  cons t ruc ted
in  such  a  way  tha t  a  p iece  can  be
removed from its bed to accommodate
work  o f  l a rge  d iamete r?

1. A genera l -purpose  sc rew cu t t ing
p r e c i s i o n  l a t h e

2. A toolroom lathe
3. A gap lathe
4. A bench lathe

4-3 . What  tool  should you use to remove
b u r r s  i n  t h e  t a i l s t o c k  s p i n d l e  o f  a
l a t h e ?

1. A gr inder
2. A  t a i l  c e n t e r  c o a t e d  w i t h

lapping compound
3. A 60° taper reamer
4. A Morse taper reamer

4-4 . The workpiece is  mounted on the
ca r r i age  in  which  o f  the  fo l lowing
l a t h e  o p e r a t i o n s ?

1. Turning
2. Facing
3. Threading
4. Mi l l i ng

4-5 . You  mus t  cen te r  d r i l l  a  long  p iece
o f  r o u n d  s t o c k  t h a t  i s  t o o  l a r g e  t o
be  passed  th rough  the  sp ind le .
Wha t  l a the  a t t achment  i s  used  to
suppor t  t he  end  be ing  cen te r
d r i l l e d ?

1. A  f o l l o w e r  r e s t
2. A  c e n t e r  r e s t
3. A  b a l l  b e a r i n g  c e n t e r
4. A dead center

4 -6 . To  cor rec t  misa l ignment  o f  l a the
c e n t e r s , you should adjust  what
p a r t  o f  t h e  l a t h e ?

1. The headstock
2. The ways
3. T h e  t a i l s t o c k
4. The  sp ind le

4-7 . A la the  cen te r  i s  mach ined  to  wha t
ang le  f rom the  ax i s  o f  the  sp ind le?

1. 15°
2. 30°
3. 45°
4. 60°

4-8 . When you use a quick-change
too l -ho lde r ,  t oo l  ove rhang  shou ld
NOT exceed what length?

1. Twice  the  l eng th  o f  the  ho lde r
2. Twice  the  wid th  o f  the  ho lde r
3. Three  t imes  the  wid th  o f  the

c u t t i n g  t o o l
4. Twice  the  wid th  o f  the  cu t t ing

too1

4-9 . In  a  p roper ly  fo rmed  cen te r  ho le .
t h e  l a t h e  c e n t e r s  r e s t  a g a i n s t  w h a t
a r e a ?

1. The  bo t tom of  the  d r i l l ed  ho le
2. The  s ides  o f  the  coun te r sunk

h o l e
3. The  inner  r im of  the

countersunk hole
4. The  ou te r  r im of  the

coun te r sunk  ho le

4-10. What is  the most  accurate method of
p l a c i n g  a  c e n t e r  h o l e  i n  a  s h a f t ?

1. Boring
2. D r i l l i n g
3. Reaming
4 . I n s e r t i n g
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4-11. Which of  the fol lowing workpieces
shou ld  be  tu rned  on  a  so f t  mandre l?

1. A  p l a s t i c  g e a r  b l a n k  f o r  a
1 / 4 - i n c h  s h a f t

2. A  b r a s s  p u l l e y  f o r  a  1 / 2 - i n c h
s h a f t

3. A  s t e e l  c o l l a r  w i t h  a
nons tandard  ins ide  d iamete r

4. A  s t e e l  s p i n d l e  w i t h  a
nons tandard  ou t s ide  d iamete r

4-12. The  s i ze  o f  a  mandre l  i s  a lways
marked on what area?

1. The  smal l  end  ins ide  d iamete r
2. The  l a rge  end  ins ide  d iamete r
3. The small  end
4 . The  l a rge  end

4-13. D r i v i n g  t o r q u e  i s  u s u a l l y  a p p l i e d
to  a  mandre l  th rough  wha t  l a the
accessory?

1. A  l i v e  c e n t e r
2. A lathe dog
3. A co l l e t  chuck
4. A dr i l l  chuck

4-14. The  cen te r ing  o f  a  rough  cas t ing  in
a 4-jaw independent  chuck should be
checked by what method?

1. T a k e  a  l i g h t  t e s t  c u t
2. Hold  a  p iece  o f  cha lk  aga ins t

the  ro ta t ing  work
3. B r i n g  t h e  t a i l  c e n t e r  a g a i n s t

the  face  o f  the  work
4. L o c a t e  t h e  a x i s  o f  t h e

c y l i n d r i c a l  p o r t i o n  w i t h  a
combination square

4-15. Severa l  dup l i ca te  p ieces  o f  work
may be held on what  type of
mandrel?

1. Expansion
2. E c c e n t r i c
3. Commercial
4. Gang

4-16. When using a 4-jaw chuck and you
have  a  ve ry  smal l  run-ou t
to le rance ,  you  shou ld  use  wha t
gauge to true the work?

1. A  d i a l  i n d i c a t o r
2. A  d i a l  v e r n i e r
3. A center gauge
4. An edge f inder

4-17. When work is  held in a draw-in
co l l e t  chuck  fo r  p rec i se  mach in ing ,
what is the maximum allowable
d i f fe rence  be tween  the  d iamete r  o f
t h e  c o l l e t  a n d  t h e  d i a m e t e r  o f  t h e
work?

1. 0.00001 i n .
2. 0.0001 i n .
3. 0.001 i n .
4 . 0.002 i n .

4-18. When you chuck a thin-walled
c y l i n d e r  i n  a  l a t h e ,  y o u  s h o u l d
take  which  o f  the  fo l lowing
precau t ions?

1. Inse r t  pape r  o r  sh im s tock
under the chuck jaws

2. Expand the chuck jaws against
the  bore  o f  the  work

3. Use only enough jaw pressure to
p r e v e n t  s l i p p i n g

4. A d j u s t  t h e  j a w s  i n d i v i d u a l l y  t o
p r e v e n t  d i s t o r t i o n

4-19. When mounting irregularly shaped
work on a lathe,  you can use an
ang le  p l a t e  in  con junc t ion  wi th  a
f a c e p l a t e .

1. True
2. F a l s e

4-20. To  keep  work  f rom s l ipp ing ,  i t  i s
good  p rac t i ce  to  p lace  wha t
material  between the work and the
f a c e p l a t e ?

1. Wood
2. Rubber
3. Paper
4. F e l t
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4-21. Cu t t ing  speeds  on  a  l a the  a re
s t a t e d  i n  w h a t  u n i t s .

1. Revolut ions per  minute
2. Fee t  pe r  minu te
3. I n c h e s  p e r  r e v o l u t i o n
4. Thousand ths  pe r  r evo lu t ion

4-22. A 1 - inch  p iece  o f  round  s tock  tha t
h a s  a  c u t t i n g  s p e e d  o f  1 0 0  f e e t  p e r
minu te  shou ld  be  run  a t
approximately what  speed?

1. 382 rpm
2. 400 rpm
3. 764 rpm
4. 1200 rpm

4-23. T o  o f f e r  t h e  g r e a t e s t  s u p p o r t ,  a
c e n t e r  r e s t  s h o u l d  b e  p l a c e d  i n
wha t  pos i t ion?

1. N e a r  t h e  t a i l s t o c k
2. In  the  midd le  o f  the  work
3 . Near  the  heads tock
4. On top of  the work

4-24. For  g rea te r  accuracy  when  fac ing  a
workp iece  to  a  g iven  th ickness ,  you
shou ld  se t  t he  compound  re s t  a t
what angle?

1. 10°
2. 15°
3. 30°
4. 45°

4-25. A dep th  o f  cu t  o f  0 .040  inch
r e d u c e s  t h e  d i a m e t e r  o f  a  l a t h e
workpiece what amount?

1. 0.020 i n .
2. 0.040 i n .
3. 0.080 i n .
4 . 0.120 i n .

4-26. Which  o f  the  fo l lowing  l a the
o p e r a t i o n s  r e q u i r e s  t h e  h i g h e s t
cu t t ing  speeds?

1. Rough facing
2. Rough turning
3. Thread  cu t t ing
4. F i n i s h  t u r n i n g

4-27. Which of the following is  NOT an
advan tage  o f  us ing  coo lan t?

1. A heav ie r  feed
2. A heav ie r  dep th  o f  cu t
3 . P r o l o n g e d  c u t t i n g  t o o l  l i f e
4. A slower speed

4-28. Which  o f  the  fo l lowing  ac t ions  wi l l
h e l p  s t o p  c h a t t e r  i n  a  l a t h e  t o o l
b i t ?

1. Inc rease  speed
2. S t r eng then  the  too l  suppor t

t r a i n
3. Decrease  feed
4. G r i n d  a  l a r g e r  r a d i u s  o n  t h e

t o o l  b i t

4-29. You  a re  rough  tu rn ing  a  sha f t  on  a
l a t h e . You should leave the
diameters oversize by what  amount
f o r  f i n i s h i n g ?

1. 1 /64  in .
2. 1 /32  in .
3 . 1 /16  in .
4 . 1 / 8  i n .

4-30. Shoulders are commonly located with
a  p a r t i n g  t o o l  t o  e l i m i n a t e  t h e
need  fo r  wha t  p rocess?

1. Us ing  a  po in ted  tu rn ing  too l
2. Fac ing  the  shou lde r
3. C u t t i n g  a  f i l l e t
4 . De ta i l ed  measur ing  o f  l eng ths

dur ing  tu rn ing

4-31. A  p a r t i n g  t o o l  i s  s e t  a t  w h a t  a n g l e
f r o m  t h e  c e n t e r  l i n e ?

1. 30°
2. 45°
3. 60°
4. 90°

4-32. Fa i lu re  to  app ly  enough  feed
p r e s s u r e  t o  a  d r i l l  b i t  i s  l i k e l y
to cause what problem?

1. An  overhea ted  d r i l l
2 . C h a t t e r
3. A damaged workpiece
4. A broken bi t
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4-33. When a boring bar is mounted
be tween  cen te r s  on  a  l a the ,  you
should use which of  the fol lowing
feeds?

1. Compound-rest
2. Cross
3. Long i tud ina l
4. Both 2 and 3 above

4-34. You plan to machine ream a 1.000
inch  ho le . You  shou ld  f i r s t  bo re
the hole undersize by what  amount?

1. 1 /64  in .
2. 1 /32  in .
3. 1 /16  in .
4. 1 / 8  i n .

4-35. In roughing and knur1ing a metal ,
the roughing speed should be in
w h a t  r e l a t i o n  t o  t h e  k n u r l i n g
speed?

1. One-ha l t
2. Equa l  to
3. Two-times
4. Three t imes

4-36. When you operate a  toolpost
g r i n d e r , excess ize  speed  wi l l  cause
which of  the fol lowing problems?

1. Overheated work
2 .  An  overhea ted  g r ind ing  whee l
3. Oversized work
4. C h a t t e r

4-37. What  type  o f  whee l  d resse r  i s  used
to  d res s  a  too lpos t  g r ind ing  whee l?

1. Carbide
2.  Aluminum oxide
3. Diamond
4. Ceramic

4-38. The  sp ind le  speeds  o f  a  too lpos t
grinder are changed by what means?

1. A n  e l e c t r i c  s w i t c h
2. V a r i o u s  s i z e s  o f  p u l l e y s
3. Change gears
4. V a r i o u s  s i z e s  o f  s p i n d l e s

4-39. What  a rea  o f  the  too lpos t  g r inde r
i s  u s e d  t o  c e n t e r  i t  o n  t h e  l a t h e ?

1. The housing
2. The  sp ind le  cen te r  ho le
3 .  T h e  m o t o r
4. The ways

4-40. When  se t t ing  ove r  the  t a i l s tock  to
cu t  a  t ape r ,  you  shou ld  use  wha t
gauge for the  f ina l  ad jus tmen t?

1. A beve l  p ro t rac to r
2. A s ine  ba r
3.
4.

A  d i a l  i n d i c a t o r
A vernier  height  gauge

4-41. What  t ape r  has  the  g rea tes t
included angle?

1. Brown and Sharp
2. Morse
3 .  Mi l l ing  mach ine
4. Pipe

4-45. A 4-inch long tapered workpiece has
a diameter  of  3 inches on one end
and  3  3 /8  inches  on  the  oppos i t e
end. What  i s  the  t ape r  pe r  foo t  o f
this  workpiece?

1. 1 1/8 in.
2. 1/8 i n .
3. 3 /8  in .
4. 1 /2  in .

4-43. S h o r t ,  s t e e p  t a p e r s  a r e  u s u a l l y  c u t
on  a  l a the  by  us ing  which  o f  the
following methods?

1. Taper -a t t achment
2. Compound-rest
3. O f f s e t - c e n t e r
4. Simultaneous-feed

4-44. To  accura te ly  bore  a  long  t ape r  on
a  l a t h e , what  method is  best?

1. P lunge-cu t
2. T a i l s t o c k - s e t o v e r
3. Taper-attachment
4. Compound-rest
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4-45. When  the  t ape r  a t t achment  i s  used
o n  a  l a t h e ,  t h e  d e p t h  o f  c u t  i s
controlled by what screw?

1. Lead
2. Cross feed
3. Compound-rest feed
4 . Long i tud ina l  f eed

4-46. The  accuracy  o f  a  bored  t aper
should be checked with which of  the
fol lowing gauges?

1. A  b e v e l  p r o t r a c t o r
2. An inside micrometer
3. A  d i a l - i n d i c a t o r  c y l i n d e r  g a u g e
4. A plug gauge

4-47. When you bore a taper with a tool
b i t  t h a t  i s  o f f  c e n t e r ,  i t  w i l l
cause  which  o f  the  fo l lowing
problems?

1. An inaccura te  t aper
2. Overheating
3. A  b roken  too l  b i t
4. An  of f -cen te r  ho le

Figure 4A

IN ANSWERING QUESTIONS 4-48 THROUGH 4-50,
REFER TO FIGURE: 4A.

4-48.

4-49.

4-50.

4-51.

4-52.

4-53.

What  i s  the  p i t ch  o f  the  sc rew
thread?

1. 0 .0625  in .
2. 0 . 1 2 5  i n .
3. 0 . 1 6 2  i n .
4. 0 . 9 1 9  i n .

What dimensions of  the thread are
equa l?

1. The  c res t  wid th  and  roo t  wid th
2. The  c res t  wid th  and  ha l f  p i t ch
3. The  c res t  d iamete r  and  roo t

d iamete r
4. The  roo t  d iamete r  and  p i t ch

d iamete r

What  i s  the  major  d iamete r  o f  the
th read?

1. 0 .125  in .
2. 0 .838  in .
3. 0 .919  in .
4. 1 .000  in .

Wha t  i s  t he  s l an t  dep th  o f  an
Amer ican  S tandard  (ex te rna l )  th read
wi th  10  th reads  pe r  inch?

1. 0 .0613  in .
2. 0 .0750  in .
3. 0 .1000  in .
4 . 0 .6250  in .

Wha t  in s t rumen t  i s  u sed  to  se t  a
V- fo rm th read ing  too l  t rue  wi th  the
work?

1. A  b e v e l  p r o t r a c t o r
2. A screw pitch gauge
3. A center gauge
4. A  t h r e a d  d i a l  i n d i c a t o r

F a i l u r e  t o  s e t  a  t h r e a d i n g  t o o l
pe rpend icu la r  to  the  work  ax i s  wi l l
cause  which  o f  the  fo l lowing
problems?

1. T h e  p i t c h  w i l l  b e  t o o  l a r g e
2. The  p i t ch  d iamete r  wi l l  be  too

small
3. The  he l ix  ang le  wi l l  be  too

s h o r t
4. The  ang le  o f  the  th read  wi l l  be

i n c o r r e c t
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4-54. What  i s  the  inc luded  ang le  o f  an
Acme screw thread?

1. 14°
2. 29°
3. 30°
4. 45°

4-55. Square  th reads  a re  used  fo r  which
o f  t h e  f o l l o w i n g  a p p l i c a t i o n s ?

1. Lead screws
2. Body bond studs
3. Jack screws
4. J e w e l e r ' s  s c r e w s

4-56. To  cu t  square  th reads  wi th  a
1 /4 - inch  p i t ch  on  a  sc rew,  you
shou ld  use  a  too l  w i th  wha t  cu t t ing
edge width?

1. 0.125 i n .
2. 0.127 i n .
3. 0.500 i n .
4. 0.502 i n .

4-57. A tapered  p ipe  th read  has  wha t
amount of  taper?

1. 1 / 8  i n .  p e r  f t
2. 1 / 4  i n .  p e r  f t
3. 1 / 2  i n .  p e r  f t
4. 3 / 4  i n .  p e r  f t

4-58. T h e  t o l e r a n c e  o f  a  t h r e a d  i n c r e a s e s
as  the  c l a s s  number  inc reases?

1. True
2. F a l s e

4-59. What method of  checking the f i t  of
th reads  i s  the  mos t  accura te?

1. A go no-go gauge
2. A thread micrometer
3. Wires
4. A screw pitch gauge

4-60. When a thread micrometer is  not
ava i l ab le ,  you  can  measure  the
p i t ch  d iamete r  o f  a  V- form th read
with what gauge?

1. A depth micrometer
2. A fee le r  gauge
3. An ordinary micrometer and

t h r e e  w i r e s
4. A plug gauge

4-61. When you are cutting V-form
t h r e a d s ,  i t  i s  c u s t o m a r y  t o  p l a c e
the  compound  res t  o f  the  l a the  a t
what angle?

1. 14 1/2°
2. 29 1/2°
3. 30°
4. 45°

4-62. When  cu t t ing  in t e rna l  th reads  on  a
long  sha f t ,  you  shou ld  use  wha t
l a the  a t t achment?

1. F o l l o w e r  r e s t
2. T a i l s t o c k
3. S t e a d y  r e s t
4. Six-jaw chuck

4-63. When you are threading and a tool
bi t  becomes misal igned,  you should
tu rn  wha t  sc rews  to  cor rec t  the
problem?

1. Compound rest and lead
2. Cross  f eed  and  l ead
3. Compound rest  and cross feed
4. Compound rest  and tai ls tock

4-64. What  gauge  i s  used  to  accura te ly
c o u n t  f i n e  p i t c h e s  o f  s c r e w
threads?

1. Rule r
2. Screw pitch
3. P r o t r a c t o r
4. Micrometer

4-65. A  v e r y  l i g h t  c u t  i s  u s u a l l y  t u r n e d
o n  t h e  s u r f a c e  o f  w o r k  t h a t  i s  t o
be threaded to check what
measurement?

1. The thread angle
2. The  roo t  d iamete r
3. The  p i t ch
4. The  c res t  wid th

4-66. W h a t  p a r t  o f  a  l a t h e  i s  u s e d  t o
determine when to engage the
h a l f - n u t s ?

1. The lead screw
2. The  micromete r  co l l a r
3. The  th read  s top
4. The  th read  d ia l
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4-67. To cut  odd-numbered threads,  the
ha l f -nu t s  a re  engaged  a t  any
numbered l ine.

1. True
2. F a l s e

4-68. The most common chamfer used to
f i n i s h  t h e  t h r e a d  o f  a  c a p s c r e w  h a s
what angle?

1. 15°
2. 30°
3. 45°
4. 60°

4-69. T o  c u t  a  t h r e a d  w i t h  a  t r i p l e  l e a d
and  18  th reads  pe r  inch ,  you  shou ld
set  up the lathe to cut  how many
th reads  pe r  inch?

1. 6
2. 12
3. 18
4. 54

4-70. When  cu t t ing  mul t ip l e - l ead  th reads
on  a  f acep la te ,  the  number  o f  l eads
tha t  you  can  cu t  i s  de te rmined  by
w h a t  c h a r a c t e r i s t i c  o f  t h e  f a c e
p l a t e ?

1. Diameter
2. Number of  s lots
3. Thickness
4. Length
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ASSIGNMENT 5

Textbook Assignment: "Milling Machines and Milling Operations," chapter 7.

5 - 1 . When only one type of  knee and
co lumn mi l l ing  mach ine  can  be
i n s t a l l e d .  I t  w i l l  u s u a l l y  b e  w h a t
t y p e ?

1 . B e d
2 . V e r t i c a l  s p i n d l e
3 . U n i v e r s a l
4 . P l a i n

5 - 2 . A  u n i v e r s a l  m i l l i n g  m a c h i n e  h a s
wha t  ma in  advan tage  over  the
v e r t i c a l  s p i n d l e  a n d  p l a i n  t y p e ?

1 . The  t ab le  moves  in  two
d i r e c t i o n s

2 . T h e  t a b l e  s w i v e l s  o n  t h e  s a d d l e
3 . T h e  c o n s t r u c t i o n  i s  m o r e  r i g i d
4 . T h e  s p i n d l e  i s  o n  a  h o r i z o n t a l

a x i s

5 - 3 . Wha t  mi l l ing  mach ine  i s  the  mos t
e f f i c i e n t  f o r  t a k i n g  d e e p  c u t s  a t
r a p i d  r a t e s  o f  f e e d  a n d  s p e e d ?

1 . P l a i n
2 . U n i v e r s a l
3 . U n i v e r s a l  w i t h  a  h i g h - s p e e d

v e r t i c a l  m i l l i n g  a t t a c h m e n t
4 . V e r t i c a l  s p i n d l e

5 - 4 . T h e  s p i n d l e  c a n  b e  f e d  i n t o  t h e
w o r k  o n  w h a t  t y p e  o f  m i l l i n g
m a c h i n e ?

1 . U n i v e r s a l
2 . P l a i n
3 . B e d
4 . V e r t i c a l  s p i n d l e

IN ANSWERING QUESTIONS 5-5 THROUGH 5-8,
MATCH EACH COMPONENT IN COLUMN A WITH
ITS DESCRIPTION IN COLUMN B.

A. COMPONENTS

5-5. Column

5-6. Knee

5-7. Saddle

5-8. Table

B DESCRIPTIONS

1. The support
f o r  t h e  t a b l e
and saddle

2. A movable
suppor t  t o
which the
workp iece  i s
fas t ened

3. Used to
p o s i t i o n  t h e
work closer
t o , o r  f a r t h e r
f rom,  the
column

4. The main
cas ing

5-9. T h e  c u t t i n g  t o o l  o f  a  m i l l i n g
machine is  driven by what
component?

1. A work holder
2. The overarm dovetai l
3 .  A n  a r b o r  s u p p o r t
4. The spindle

5-10. The  s i ze  o f  a  mi l l ing  mach ine  i s
determined by what factor?

1. The height  of  the main
c a s i n g  i n  f e e t

2. The  long i tud ina l  t ab le
t r a v e l  i n  i n c h e s

3. The  l eng th  o f  the  t ab le
in  inches

4. The  sur face  a rea  o f  the
t a b l e  i n  f e e t
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5-11. Which  o f  the  fo l lowing  v i ses
p r o v i d e s  t h e  l e a s t  r i g i d i t y ?

1. Swivel
2. P l a i n
3. Too lmaker ’ s  un ive r sa l
4. P la in  f l anged  swive l

5-12. The  ou te r  end  o f  an  a rbor  i s
a l igned  wi th  the  sp ind le  by  wha t
milling machine component?

1. The overarm
2.  The  co lumn
3. The knee
4. The  a rbor  suppor t

5-13. The  base  o f  a  ro ta tab le  too lmaker ’ s
knee  i s  g radua ted  in  wha t
increments?

1. Degrees
2. Seconds
3. Inches
4. Thousandths of  an inch

5-14. What mil l ing machine at tachment is
used to hold s tock being machined
in to  a  gea r?

1. A swive l  v i se
2. A un ive r sa l  v i se
3. A dividing head
4. A  c e n t e r  r e s t

5-15. W h e n  c u t t i n g  a  h e l i c a l  g e a r ,  t h e
s h o r t e s t  l e a d  p o s s i b l e  i s  p r o v i d e d
by what drive mechanism?

1. T h e  l o w  l e a d  d r i v e
2 .  T h e  l o n g  a n d  s h o r t  l e a d  d r i v e
3. The enclosed driving mechanism
4. T h e  h e l i c a l  d r i v e  u n i t

5-16. Rapid indexing is  accomplished by
what means?

1. An index head sector
2. A  d i r e c t  i n d e x  p l a t e
3. A  un ive r sa l  d iv id ing  head
4. A compound index plate

5-17. E igh t  comple te  tu rns  o f  the  index
crank  wi l l  move  a  un ive r sa l
d iv id ing  head  sp ind le  wha t  f r ac t ion
o f  a  r e v o l u t i o n ?

1. 1/40
2. 1 /8
3. 1/5
4. 1/3

5-18. You are given a piece of work to
d iv ide  in to  12  pa r t s  and  you  have  a
2 4 - h o l e  i n d e x  p l a t e  a v a i l a b l e .  T o
make each division,  you should
revo lve  the  index  c rank  on  the
index plate what  amount?

1. 1 complete t u r n and 3  ho le s
2. 1 complete t u r n and 8  ho le s
3. 3 complete t u r n s and 3  ho le s
4. 3 complete t u r n s and 8  ho le s

5-19. You  a re  g iven  a  p iece  o f  work  tha t
i s  t o  be  d iv ided  in to  960  pa r t s  and
you  have  a  24 -ho le  index  p la t e
a v a i l a b l e . To make each division,
you  shou ld  r evo lve  the  index  c rank
on the index plate what  amount?

1. 1 ho le
2. 2 h o l e s
3. 6 h o l e s
4. 12 h o l e s

5-20. You are using a 27-hole index
p l a t e . To move the circumference
of  the  work  l l ° ,  you  shou ld  tu rn
the index crank what  amount?

1. 1 t u r n and 2 h o l e s
2. 1 t u r n and 4 h o l e s
3. 1 t u r n and 6 h o l e s
4. 1 t u r n and 8 h o l e s

5-21. You are using a 21-hole index
p l a t e . To move the circumference
of the work 180 minutes,  you should
turn the index crank what  number of
ho les?

1. 6
2. 7
3. 3
4. 9
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5-22. Y o u  a r e  d i f f e r e n t a l  i n d e x i n g  f o r
72  d iv i s ions .  Your  se l ec ted  number
i s  1 0 . I n  a 2 1 - h o l e  c i r c l e  i n d e x
p la t e ,  you  shou ld  tu rn  the  index
crank what number of  holes?

1. 8
2. 2
3. 12
4. 4

Figure 5A. - - 1 2  h o l e  c i r c l e .

IN ANSWERING QUESTION 5-23, REFER TO
FIGURE 5A.

5-23. F i v e  h o l e s  a r e  r e q u i r e d  f o r
index ing  and  the  index  p in  i s
i n s e r t e d  i n t o  h o l e  1 . In  a  12-ho le
c i r c l e , what  hole should be covered
by  the  r igh t  a rm o f  the  index
s e c t o r ?

1. Hole 5
3. Hole 6
3. Hole 7
4. Hole 8

5-24. P la in  mi l l ing  cu t t e r s  have  wha t
p r i n c i p a l  c h a r a c t e r i s t i c ?

1. They  have  t ee th  on  the
c i rcumference  on ly

2 .  T h e y  h a v e  o n l y  s t r a i g h t  t e e t h
3. They  a lways  have  he l i ca l  t ee th
4. They  have  t ee th  on  the  end  on ly

5 - 2 5 .  C u t t e r s  a r e  a t t a c h e d  t o  w h a t
pa r t ( s )  o f  a  mi l l ing  mach ine?

1. A p la in  a rbor  o r  a rbor  yoke
2. A screw arbor
3. A  c o l l e t  o r  a d a p t e r
4. A n  a r b o r  o r  d i r e c t l y  t o  t h e

sp ind le

5-26. What  type  o f  cu t t e r  i s  g round
t h i n n e r  t o w a r d  i t s  c e n t e r  t o
prov ide  c lea rance  be tween  the
cu t t e r  and  the  work?

1. A  p l a i n  m i l l i n g  c u t t e r
2. A  s i d e  m i l l i n g  c u t t e r
3 .  A  m e t a l  s l i t t i n g  s a w
4. A she l l  and  mi l l

5-27. What  type  o f  cu t t e r  can  be  used  in
p a i r s  t o  m i l l  s l o t s ?

1. H a l f - s i d e  m i l l i n g  c u t t e r s
2. S ide  mi l l ing  c lu t t e r s  wi th

i n t e r l o c k i n g  t e e t h
3. M e t a l  s l i t t i n g  s a w s
4. H a l f - s i d e  m i l l i n g  c u t t e r s  w i t h

a  meta l  s l i t t ing  saw be tween

5-28. Dovetai l  ways are  cu t  wi th  wha t
t y p e  o f  m i l l i n g  c u t t e r ?

1. A  s i d e  m i l l i n g  c u t t e r
2 .  A  m e t a l  s l i t t i n g  s a w
3. A  s l o t t i n g  c u t t e r
4. An  ang le  cu t t e r

5-29. She l l  end  mi l l s  usua l ly  have  wha t
t y p e  o f  t e e t h ?

1. S t r a i g h t
2. H e l i c a l
3. Concave
4. Convex

5-30. What type of  end mil l  can be fed
i n t o  t h e  w o r k  l i k e  a  d r i l l ?

1. S h e l l
2. Two-flute
3. M u l t i p l e - f l u t e
4. Convex
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5-31. Woodruf f  keysea t  cu t t e r s  l e s s  than
1 /2  inch  in  d i amete r  usua l ly  have
a / a n

1. a r b o r
2. shank
3. s t u b  a r b o r
4 . a rbor  suppor t

5-32. What  type  o f  cu t t e r  can  be
m a n u f a c t u r e d  l o c a l l y  t o  c u t  a
va r ie ty  o f  fo rms?

1. A  f l y  c u t t e r
2. A corner - round ing  cu t t e r
3. A convex cutter
4 . A gear hub

5-33. F o r  m i l l i n g  t h i n  m a t e r i a l ,  y o u
s h o u l d  s e l e c t  w h a t  t y p e  o f  c u t t e r ?

1. Coarse - too th
2. F i n e - t o o t h
3. S t r a i g h t
4. H e l i c a l

5-34. Befo re  you  t igh ten  o r  loosen  the
a rbor  nu t ,  wha t  mi l l ing  mach ine
component  must  be in place?

1. The saddle
2. The  t r ip  dog
3. The  feed  d ia l
4. The  a rbor  suppor t

5-35. P l a i n  m i l l i n g  i s  t h e  p r o c e s s  o f
m i l l i n g  a  f l a t  s u r f a c e  i n  a  p l a n e
p a r a l l e l  t o  t h e  c u t t e r  a x i s .

1. True
2. F a l s e

5-36. When set t ing up a mil l ing machine,
you  shou ld  de te rmine  tha t  t he
s u r f a c e  o f  t h e  w o r k  i s  j u s t
t o u c h i n g  t h e  t e e t h  o f  t h e  c u t t e r  b y
what method?

1. I n s e r t  a  t h i n  f e e l e r  g a u g e
b e t w e e n  t h e  t e e t h  o f  t h e  c u t t e r
and the work

2. R a i s e  t h e  w o r k  u n t i l  t h e  c u t t e r
s t o p s  i t ,  t h e n  b a c k  o f f
s l i g h t l y

3. Wi th  the  cu t t e r  tu rn ing  s lowly ,
b r i n g  t h e  w o r k  u p  u n t i l  i t
s t o p s  t h e  c u t t e r

4. Wi th  a  p iece  o f  paper  on  the
work  sur face , ra i se  the  work
u n t i l  t h e  r o t a t i n g  c u t t e r  p u l l s
t h e  p a p e r

5-37. When face mil l ing,  you should feed
t h e  w o r k  s o  t h e  c u t t e r  t h r u s t  w i l l
fo rce  the  work  in  wha t  d i rec t ion?

1. Down
2. Up
3. L e f t
4 . R igh t

5-38. Which  o f  the  fo l lowing  cu t t e r s  i s
NOT used for face mill ing?

1. F a c e  m i l l i n g  c u t t e r
2 .  S t r a i g h t - s h a n k  e n d  m i l l
3. S l o t t i n g  c u t t e r
4. She l l  end  mi l l

5-39. You  a re  mi l l ing  us ing  an  index ing
h e a d  w i t h  a  s c r e w - o n  c h u c k .  I n
w h a t  d i r e c t i o n  s h o u l d  t h e  c u t t e r
r o t a r y  t h r u s t  b e  a p p l i e d  t o  t h e
chuck?

1. Toward the index head
2. S o  i t  w i l l  t i g h t e n  t h e  c h u c k
3. Toward the column
4. T o  t h e  l e f t

5-40. What is  the largest  hexagon you can
cu t  f rom a  2 - inch  p iece  o f  round
stock?

1. 1.414 i n .
2. 1.732 i n .
3. 2.000 i n .
4. 3.110 i n .
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5-41. What  i s  the  l a rges t  square  you  can
cu t  f rom a  3 - inch  p iece  o f  round
stock?

1. 1.732 i n .
2. 2.110 i n .
3. 2.121 i n .
4. 2.598 i n .

5-42. The  cu t t e r  shou ld  be  a s  c lose  a s
poss ib l e  to  the  co lumn o f  the
milling milling machine for what reason?

1. R i g i d i t y
2. Clearance
3. Mach inab i l i t y
4. Maximum speed

5-43. The  ro ta ry  mot ion  o f  a  mi l l ing
mach ine  sp ind le  i s  changed  to  a
reciprocat ing motion by using what
at tachment?

1. Index head
2. S l i t t i n g  s a w
3. S l o t t i n g
4. Sawing

IN ANSWERING QUESTIONS 5-44 THROUGH 5-46,
MATCH THE TYPE OF SLITTING SAW IN COLUMN A
THAT SHOULD BE USED TO CUT THE MATERIAL IN
COLUMN B.

A. SLITTING SAWS B. MATERIALS

5-44. F i n e  t o o t h 1. Brass

5-45. C o a r s e  t o o t h  2 . T h i c k  s t e e l

5-46. S taggered  too th  3 . T h i n  s t e e l
s h e e t

4. Carbide

5-47. I t  i s  e a s i e s t  t o  m a c h i n e  a n
external keyway on what machine?

1. Shaper
2 .  Mi l l ing  mach ine
3. Jumping jack
4. Lathe

5-48. When  you  p lan  to  use  a  f ly  cu t t e r
as a  formed cutter ,  why should you
rough  ou t  the  su r face  wi th  an
o r d i n a r y  c u t t e r ?

1. To obtain a smoother surface
2. To  save  t ime  s ince  the  f ly

c u t t e r  i s  n o t  a s  f a s t
3. To  reduce  the  load  on  the  f ly

c u t t e r  a r b o r
4. To  inc rease  the  ch ip  load

5-49. The  cu t t ing  too l s  used  fo r  bo r ing
on a mil l ing machine resemble what
o t h e r  t y p e  o f  c u t t e r ?

1. End mil l
2. She l l  end  mi l l
3. S l o t  c u t t e r
4. F l y  c u t t e r

5-50. T h e  g r e a t e s t  v a r i a t i o n  i n  t h e  a n g l e
a t  which  the c u t t e r  c a n  b e  s e t  i s
provided by which of  the fol lowing
mill ing machine at tachments '?

1. Unive r sa l  mi l l ing
2. Compound vert ical  mil l ing
3. Angular milling
4. C i r c u l a r  m i l l i n g

5-51. The  h igh- speed  un ive r sa l  mi l l ing
attachment can be swiveled what
maximum number of degrees?

1. 90°
2. 180°
3. 270°
4. 360°

5-52. Carb ide  cu t t e r s  can  be  opera ted  a t
how many times the speed of high-
speed  cu t t e r s?

1. 6
2. 2
3. 3
4. 4

5-53. A  3 / 4 - i n c h  c u t t e r  t h a t  w i l l  b e  r u n
at 65 fpm has what approximate
spindle speed?

1. 248 rpm
2. 257 rpm
3. 331 rpm
4. 341 rpm
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5-54. What  i s  t he  approx imate  cu t t ing
s p e e d  o f  a  1  1 / 4 - i n c h  c u t t e r
running at 140 rpm?

1. 43 .2 fpm
2. 44 .3 fpm
3. 45 .8 fpm
4. 46.9 fpm

5-55. What  ra tes  o f  speed  and  feed  a re
bes t  fo r  rough ing?

1. Low speed and low feed
2. Low speed and high feed
3. High  speed  and  h igh  feed
4. High speed and low feed

5-56. T o  m i l l  a  m e t a l  t o  a  f i n e  f i n i s h ,
you should use what  cut ter  speed
and feed?

1. High cutter  speed and slow feed
r a t e

2. Low cutter  speed and high feed
r a t e

3. Low cutter  speed and slow feed
r a t e

4. High  cu t t e r  speed  and  h igh  feed
r a t e

5-57. When using a periphery mil l ing
c u t t e r , you should apply the
coo lan t  to  wha t  a rea?

1. The  po in t  a t  wh ich  the  too l
leaves the work

2. On the work
3. The  po in t  a t  wh ich  the  too l

engages the work
4. The  midd le  o f  the  cu t t e r
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ASSIGNMENT 6

Textbook Assignment: "Shapers ,  P laners ,  and  Engravers , "  chap te r  9 ,  and  "Prec i s ion  Gr ind ing
Machines," chap te r  10 .

6 -1 . The  s i ze  o f  a  shaper  i s  de te rmined
by  wha t  f ac to r?

1. T h e  s i z e  o f  t h e  c u t t e r
2. The  dep th  o f  the  s t roke
3. The  s i ze  o f  the  motor
4. The maximum size of  a cube i t

can machine

6-2 . What mechanism is  used to drive the
ram of a crank shaper?

1. A hydrau l i c  cy l inde r
2. A rack and spur gear
3. A rocker arm
4. A pushrod and camshaft

6-3. What happens when you set the
c r a n k p i n  o f  a  s h a p e r  o f f  c e n t e r ?

1. The  rocker  a rm i s  p reven ted
from moving when you turn the
c rank  gear

2. The rocker arm moves when you
t u r n  t h e  c r a n k  g e a r

3. The  ram i s  pos i t ioned
4. T h e  t a b l e  i s  p o s i t i o n e d

h o r i z o n t a l l y

6-4 . When using a shaper to make an
in te rna l  cu t ,  you  shou ld  use  wha t
too lho lde r?

1. Lef t -hand
2. Gang
3. Swivel-head
4. Extension

6-5 . You  have  to  cu t  a  l a rge  deep
c h a n n e l  i n t o  a  p i e c e  o f  s t e e l  u s i n g
a  shaper . The  channe l  wi l l  r equ i re
machining on the bot tom and both
s i d e s . You should use what
too lho lde r?

1. S t r a i g h t
2. Swivel-head
3. Spr ing
4. Extension

6-6. What  should you do to prevent  the
too l  b i t  f rom d igg ing  in to  the  work
o n  t h e  r e t u r n  s t r o k e  o f  a  v e r t i c a l
c u t ?

1. F i t  a  h o o k e d  t o o l  i n  t h e
too lhead

2. Lower the work on the return
s t r o k e

3. R a i s e  t h e  t o o l  b i t  o n  t h e
r e t u r n  s t r o k e

4. Swive l  the  c l apper  box  to  the
s i d e

6-7 . The  d i rec t ion  o r  f eed  on  a  shaper
is  changed by what  act ion?

1. Adjus t  t he  f eed  connec t ing  l ink
2. Change the nut  on the saddle
3. L i f t  and  ro ta te  the  paw1 on  the

table feed mechanism 1/2 turn
4. Turn  the  feed  sc rew

6-8 . T h e  c u t t i n g  s t r o k e  o f  a  s h a p e r
accoun t s  fo r  wha t  pe rcen tage  o f  the
to ta l  mach in ing  t ime?

1. 50%
2. 60%
3. 70%
4. 80%

6-9 . I f  t h e  c u t t i n g  s p e e d  i n  a  s h a p i n g
opera t ion  i s  40  f ee t  pe r  minu te  and
t h e  l e n g t h  o f  s t r o k e  i s  1 2  i n c h e s ,
what  is  the approximate number of
s t rokes  pe r  minu te?

1. 16
2. 20
3. 24
4. 30
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6-10. A  s h a p e r  i s  l i k e l y  t o  c h a t t e r  u n d e r
which  o f  the  fo l lowing
circumstances?

1. W h e n  t h e  t o o l  b i t  i s  n o t  s e t
p r o p e r l y

2. When the work is  loose in the
v i s e

3. When  a  fo rmed  cu t t e r  i s  in  a
l e f t - h a n d  h o l d e r

4. Al l  o f  the  above

6-11. To  l ine  up  an  in te rna l  keyway  in  a
g e a r  w i t h  t h e  a x i s  o f  t h e  g e a r ,
what gauge should you use?

1. Micrometer
2. Fee le r  gauge
3. C a l i p e r s
4. D i a l  i n d i c a t o r

6-12. You are cutt ing an external  keyway
tha t  ex tends  pa r t  way  up  a  sha f t .
To  p reven t  the  too l  f rom b ind ing  a t
t h e  e n d  o f  t h e  c u t t i n g  s t r o k e ,  y o u
shou ld  t ake  wha t  ac t ion?

1. U s e  a  s p e c i a l  t o o l  b i t
2. D r i l l  a  h o l e  a t  t h e  e n d  o f  t h e

s l o t
3. A l l o w  t h e  t o o l  b i t  t o  f r e e

i t s e l f  o n  t h e  r e t u r n  s t r o k e
4. R a i s e  t h e  t o o l  b i t  a t  t h e  e n d

o f  t h e  c u t t i n g  s t r o k e

6-13. When  a  r ec tangu la r  b lock  i s  be ing
shaped ,  wha t  edge  o r  su r face  shou ld
be  shaped  l a s t ?

1. A face  sur face
2. A side edge
3. An end edge
4. A top  su r face

6-14. Wha t  shou ld  you  do  f i r s t  t o  rough
o u t  a  p i e c e  o n  a  s h a p e r  t h a t  w i l l
have  a  concave  rad i i ?

1. Con t ro l  by  hand  the  f eed  on  a l l
t he  rough  cu t s

2. Use automatic feed to make a
s e r i e s  o f  h o r i z o n t a l  c u t s

3. Use automatic feed to make a
s e r i e s  o f  v e r t i c a l  c u t s

4 . S e t  t h e  h o r i z o n t a l  a n d  v e r t i c a l
f eed  to  g ive  the  p roper  con tour

6 - 1 5 .  T o  c u t  a n g l e s  u s i n g  a  v e r t i c a l
s h a p e r ,  y o u  s h o u l d  t i l t  w h a t
component?

1. T h e  r a i l
2. The ram
3. The  t ab le
4. The chuck

6-16. In  rough  cu t t ing  a  r ack  too th ,  when
should you lock the graduated
c o l l a r  o n  t h e  t o o l s l i d e  f e e d  s c r e w
of  the  shaper?

1. A f t e r  y o u  s t a r t  t h e  s h a p e r
2 .  A f t e r  y o u  b r i n g  t h e  t o o l  i n t o

con tac t  wi th  the  work
3. Before you clamp the work to

t h e  v i c e  o r  t a b l e
4. Before  you  se t  the  g radua ted

d ia l  on  the  c ross feed  sc rew to
zero

6-17. The  s i ze  o f  a  p laner  i s  de te rmined
b y  w h a t  c h a r a c t e r i s t i c ?

1. The  l eng th  o f  s t roke
2. T h e  s i z e  o f  t h e  w o r k  i t  w i l l

accommodate
3. The  s i ze  o f  the  motor
4. The  l eng th  o f  the  bed

6-18. T h e  c r o s s r a i l  o n  a  p l a n e r  i s
designed to hold what component?

1. The  t ab le
2. The vise
3. The toolhead
4. The column

6-19. The columns on a planer are
des igned  to  suppor t  wh ich  o f  the
fo l lowing  i t ems?

1. The work
2. The  t ab le
3. T h e  g e a r  t r a i n
4. T h e  c r o s s r a i l
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6-20. Y o u  s h o u l d  l o c k  t h e  v e r t i c a l  s l i d e
i n  p l a c e  a t  w h a t  p o i n t  i n  a  p l a n e r
machining operat ion?

1. Af te r  you  make  the  too l  se t t ing
2. Before touching off  on the work
3. B e f o r e  s e t t i n g  t h e  c r o s s - s l i d e

sadd le
4. A f t e r  s t a r t i n g  t h e  c u t

6-21. Cu t t e r  speed  on  a  pan tograph
i s  a f fec ted  by  which  o f  the
f o l l o w i n g  f a c t o r s ?

1. The  dep th  o f  cu t
2. T h e  r a t e  o f  f e e d
3. The  type  o f  ma te r i a l  be ing  cu t
4. Al l  o f  the  above

6-22. You  a re  us ing  a  ve ry  smal l  cu t t e r
t o  e n g r a v e  s m a l l  l e t t e r s  a n d
g e t t i n g  p o o r  r e s u l t s . Wha t  i s  the
mos t  l i ke ly  cause?

1. The  copyho lde r  i s  t oo  h iqh
2. The  cu t t e rhead  assembly  i s  se t

wrong
3. The  cu t t e r  i s  improper ly  q round
4. The  s ty lus  po in t  i s  worn

6-23. I f  t h e  l e n g t h  o f  t h e  c o p y  i s  1 . 8
inches  and  the  l eng th  o f  the
f i n i s h e d  j o b  i s  1 . 2  i n c h e s ,  w h a t  i s
the  r educ t ion?

1. 0.6
2. 1.5
3. 2.2
4. 3.0

6-24. A pantograph copyholder has what
t y p e  o f  s l o t ?

1. Square
2. Oval
3. Dove ta i l ed
4. S t r a i g h t

Fiqure 6A

IN ANSWERING QUESTIONS 6-25 AND 6-26.
REFER TO FIGURE 6A.

6-25.

6-26.

6-27.

6-28.

What name is  usual ly given to the
ind ica ted  ang le?

1. Clearance
2. Rake
3. Cu t t ing
4. R e l i e f

What  de te rmines  the  s i ze  o f  the
ind ica ted  ang le?

1. The spindle speed
2. T h e  s i z e  o f  t h e  c u t t e r
3. The  mate r i a l  to  be  cu t
4. The  s i ze  o f  the  copy

A worn  cu t t e r  i s  ind ica ted  by  which
o f  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s ?

1. I t  t u r n s  r e d
2. I t  r u n s  s l o w e r
3. I t  v i b r a t e s
4 . I t  d o e s  n o t  c u t  c l e a n l y

I f  a  p a n t o g r a p h  c u t t e r  h a s
inadequa te  ch ip  c lea rance ,  wha t
p a r t  o f  t h e  c u t t e r  w i l l  r u b  a g a i n s t
the work?

1. The point
2. The back side
3. T h e  t r o n t  s i d e
4. The rake angle
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6-29. What  type  o f  d resse r  i s  used  to
t rue  a  pan tograph  h igh-speed  cu t t e r
grinding wheel?

1. Carbide
2. Diamond
3. Oxide
4. Carbon

6-30. A concave forming guide may be used
fo r  engrav ing  on  which  o f  the
following shapes of  workpieces?

1. F l a t
2. Concave
3. Convex
4. Al l  o f  the  above

6-31. T h r e e -  o r  f o u r - s i d e d  c u t t e r s  a r e
used  fo r  engrav ing  on  which  o f  the
fo l lowing  mate r i a l s?

1. Large,  heavy work
2. Very soft  work
3. S m a l l  s t e e l  p i e c e s
4. Wood

6-32. When  engrav ing  a  d ia l  f ace  tha t  has
10  g radua t ions ,  you  shou ld  ro t a t e
the  ro ta ry  t ab le  how many  degrees
between cuts?

1. 36°
2. 45°
3. 60°
4. 72°

6-33. Which  o f  the  fo l lowing  changes  wi l l
make  a  g r ind ing  whee l  ac t  " so f te r "?

1. Reduce the wheel  diameter
2. Inc rease  the  whee l  speed
3. Reduce  the  g ra in  dep th  o f  cu t
4. I n c r e a s e  t h e  a r c  o f  c o n t a c t  o f

the wheel

6-34. What wheel  speed range is  most
common in precision grinding?

1. 1,000 t o 2,000 fpm
2. 3,000 t o 4,000 fpm
3. 5,500 t o 9,500 fpm
4. 9,500 t o 10,500 fpm
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6-35. A grinding wheel  has a
c i rcumference  o f  18  inches  and  i s
se t  on  a  sp ind le  whose  speed  i s
4,000 rpm. W h a t  i s  i t s  s u r f a c e
speed?

1. 4,500 fpm
2. 6,000 fpm
3. 7,500 fpm
4. 10,000 fpm

6-36 . You are beginning to rough grind a
j o b  o n  a  s u r f a c e  g r i n d e r ?  Y o u r
in i t i a l  rough  cu t s  shou ld  be  wha t
depth?

1. 0.002 i n .
2. 0 .003 i n .
3. 0.005 i n
4 . 0.006 i n .

6-37. Which of  the fol lowing
c h a r a c t e r i s t i c s  i s  N O T  d e s i r a b l e  i n
a  c u t t i n g  f l u i d ?

1. High  coo l ing  capac i ty
2. H i g h  v i s c o s i t y
3. Low flammabil i ty
4. Noncorrosiveness

6-38. You  a re  t ak ing  rough  cu t s  du r ing
s u r f a c e  g r i n d i n g . The  c ross
t rave r se  t ab le  moves  in  wha t
d i r e c t i o n  r e l a t i v e  t o  t h e  w h e e l
s p i n d l e  f o r  e a c h  s t r o k e  o f  t h e
s l i d i n g  t a b l e ?

1. P a r a l l e l  t o  t h e  s p i n d l e  w i t h  a
t e e d  s l i g h t l y  l e s s  t h a n  t h e
th ickness  o f  the  g r ind ing  whee l

2. P e r p e n d i c u l a r  t o  t h e  s p i n d l e
w i t h  a  f e e d  e q u a l  t o  t h e
d iamete r  o f  the  g r ind ing  whee l

3. P a r a l l e l  t o  t h e  s p i n d l e  w i t h  a
f e e d  e q u a l  t o  t h e  t h i c k n e s s  o f
the workpiece

4. P e r p e n d i c u l a r  t o  t h e  s p i n d l e
w i t h  a  f e e d  e q u a l  t o  t h e
th ickness  o f  the  g r ind ing  whee l

6-39. Work wil l  not  remain in place on a
magne t i c  chuck  un les s  i t  con tac t s
a t  l eas t  wha t  number  o f  po les?

1. 1
2. 2
3. 3
4. 4



6-40. What method is
sc ra tches  f rom

1. P lan ing
2. Mi l l i ng
3. Sanding

used to remove deep
a magnetic chuck?

4. Sur face  g r ind ing

6-41. When  opera t ing  a  su r face  g r inder ,
t h e  g r i n d i n g  w h e e l  i s  f e d  i n t o  t h e
work by using what components?

1. T h e  s l i d i n g  t a b l e
2. T h e  c r o s s  t r a v e r s e  t a b l e
3. The wheelhead
4. T h e  t r a v e r s e  t a b l e

6-42. T h e  t o p  o f  t h e  s l i d i n g  t a b l e  o n  a
sur face  g r inder  has  wha t  shape  o f
s l o t s  m i l l e d  i n t o  i t ?

1. Dove ta i l
2. T
3. Concave
4. Square

6-43. You have rough ground a piece of
ha rdened  s t ee l  and  you  a re  r eady  to
f i n i s h  g r i n d  i t . You should make
wha t  ad jus tmen t  to  the  long i tud ina l
t r ave rse  speed  o f  the  work tab le?

1. Inc rease  i t  f rom 10  fpm to  25
fpm

2. Inc rease  i t  f rom 25  fpm to  40
fpm

3. Decrease i t  from 40 fpm to 35
fpm

4. Decrease i t  from 60 fpm to 40
fpm

6-44. The  whee lhead  on  a  cy l indr ica l
g r inder  has  ve r t i ca l  movement .

1. True
2. False

6-45. What component of  a  surface grinder
is  NOT found on a cylindrical
g r inder?

1. A coolant  system
2. A hydraulic power Unit
3. A  c r o s s  t r a v e r s e  t a b l e
4. A wheelhead

6-46. You are set t ing up work on a
c y l i n d r i c a l  g r i n d e r . When should
you  s t a r t  t he  coo lan t  f low?

1. When you begin grinding the
work

2. Jus t  be fo re  you  d ress  the  whee l
3. After  you have made a cleanup

c u t
4. As  soon  as  you  s t a r t  t he

spindle motor  and hydraulic
pump

6-47. O n  a  c y l i n d r i c a l  g r i n d e r ,  t h e
d i s t a n c e  o f  l o n g i t u d i n a l  t r a v e r s e
pe r  r evo lu t ion  o f  the  workp iece  i s
determined by what factor?

1. The width of  the grinding wheel
2. The length of  the workpiece
3. The width of the workpiece
4. The  d iamete r  o f  the  g r ind ing

wheel

6-48. When  i s  a  cu t t e r  cons ide red  du l l
and in need of  sharpening?

1. When the wear land is worn and
rounded

2. When the wear land is  between
0.010 and 0.035 inch wide

3. When the wear land becomes less
than 0.010 inch wide

4. When the secondary clearance
beg ins  to  rub

6-49. Grinding wheels can be mounted on
bo th  ends  o f  t he  sp ind le  on  the
whee lhead  o f  a  too l  and  cu t t e r
g r i n d e r .

1. True
2. F a l s e
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6-50. W h a t  f e a t u r e  o f  a  t o o l  a n d  c u t t e r
g r i n d e r  a l l o w s  y o u  t o  o p e r a t e  i t
w h i l e  s t a n d i n g  i n  t h e  b e s t  p o s i t i o n
to  see  the  work?

1. A l e f t -hand  foo t s tock  and  a
r i g h t - h a n d  t a i l s t o c k

2. One control  handwheel  at  the
f r o n t  o f  t h e  g r i n d e r  a n d
a n o t h e r  a t  t h e  b a c k

3. A column-mounted wheelhead and
a  doub le -ended  sp ind le

4. A  t a p e r  t a b l e  a n d  a  s l i d i n g
t a b l e

6-51. You  a re  g r ind ing  a  cu t t e r  on  a  too l
and  cu t t e r  g r inder  and  the  whee l
b e g i n s  t o  b u r r  t h e  e d g e  o f  t h e
c u t t e r . How should you solve the
problem?

1. Rota te  the  g r ind ing  whee l
toward  the  cu t t ing  edge

2. Reduce the grinding speed
3. Inc rease  the  g r ind ing  speed
4. Decrease  the  speed

6-52. Which  o f  the  fo l lowing  cu t t e r s
should be ground using a  rounded
t o o t h  r e s t  b l a d e ?

1. S t r a i g h t - f l u t e d
2. H e l i c a l - t o o t h
3. S i d e - m i l l i n g
4. P l a i n  s t r a i g h t - t o o t h

6-53. What  type  o f  too l  r e s t  b l ade  ho lde r
has a micrometer  adjustment?

1. P l a i n
2. Bevel
3. Angular
4. Universa l

6-54. The  secondary  c lea rance  ang le  o f  a
m i l l i n g  c u t t e r  i s  u s u a l l y  l a r g e r
than  the  p r imary  c lea rance  ang le  by
what amount?

6-55. When the primary land of  a  mil l ing
cutter  becomes too wide,  what
p rob lem wi l l  u sua l ly  a r i se?

1. T h e  c u t t e r  w i l l  r u n  s l o w e r
2. T h e  h e e l  o f  t h e  c u t t e r  t o o t h

w i l l  d r a g
3. The secondary land wil l  become

too wide
4. T h e  c u t t e r  w i l l  b r e a k

6-56. When  g r ind ing  a  mi l l ing  cu t t e r
us ing  a  s t r a igh t  whee l ,  you  shou ld
change the clearance angle by what
method?

1. T i l t  t h e  t a b l e
2. Ra i se  o r  lower  the  head
3. R o t a t e  t h e  c u t t e r
4. T i l t  t h e  h e a d

6-57. You  a re  sha rpen ing  a  p la in  mi l l ing
c u t t e r  w i t h  h e l i c a l  t e e t h  a n d  u s i n g
a cup-type wheel . You should
swivel  the wheelhead 89° for what
purpose?

1. To provide maximum compensation
for wheel wear

2. To  pos i t ion  the  whee l  head  ax i s
in  the  same  hor i zon ta l  p l ane  a s
t h e  a x i s  o f  t h e  f o o t s t o c k
c e n t e r s

3. To  be  su re  the  end  o f  the
c u t t e r  c l e a r s  t h e  o p p o s i t e
c u t t i n g  f a c e

4. To  be  su re  the  end  o f  the
c u t t e r  d o e s  n o t  c l e a r  t h e
o p p o s i t e  c u t t i n g  f a c e

6-58. T o  g r i n d  a  c u t t e r  r e q u i r i n g  a
5-degree  c lea rance  ang le  us ing  a
6-inch diameter  wheel ,  you should
raise the wheelhead what amount?

1. 0.002 i n .
2. 0.026 i n .
3. 0.250 i n .
4. 0.261 i n .

1. 1 t o 3°
2. 2 t o 4°
3. 3 t o 5°
4. 4 t o 6°
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6-59. You  a re  us ing  a  too l  and  cu t t e r
g r i n d e r  t o  s h a r p e n  t h e  p e r i p h e r a l
t ee th  on  an  end  mi l l . I t  w i l l  b e
necessary to change or remove the
c u t t e r ' s  s i z e  m a r k i n g s .

1. True
2. F a l s e

6-60. You  a re  us ing  a  too l  and  cu t t e r
g r inde r  to  g r ind  an  invo lu te  fo rmed
cutter  mounted on a mandrel . You
shou ld  g r ind  wha t  a rea  o f  the  t ee th
f i r s t ?

1. The  f ron t
2. The back
3. The face
4. The side
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ASSIGNMENT 7

Textbook Assignment: "Metal  Buildup," chapter  12,  pages 12-8 through 12-10;  "Repair  Work,"
chapter  13.  pages 13-1 through 13-8.  and 13-13 through 13-20; "Gear
C u t t i n g , " chap te r  14 ,  pages  14-1  th rough  14-5 ;  and  "Meta l lu rgy  and
Heat  Trea tment , " chapter  15.  pages 15-28 through 15-30.

7 -1 . The most commonly used
e lec t rop la t ing  power  packs  have
what  output?

1. 60 to 100 amperes ac
2. 25 to 100 amperes ac or  dc
3. 25 to 100 amperes dc
4. 60 to 100 amperes ac or  dc

7-2 . A  c o n t a c t  p l a t i n g  t o o l  c o n s i s t s  o f
an  insu la t ed  hand le  wi th  a
conductive core and an anode made
of  wha t  mate r ia l?

1. An  i r id ium-p la t inum a l loy
2. Graph i t e  o r  h igh-qua l i ty  ca rbon
3. E i t h e r  a  h i g h  q u a l i t y  g r a p h i t e

o r  an  i r id ium-p la t inum a l loy
4. Conduc t ive  g raph i t e  wi th

c o o l i n g  f i n s

7-3 . What  th ree  types  o f  so lu t ions  a re
u s e d  f o r  c o n t a c t  p l a t i n g  a n d
r e l a t e d  o p e r a t i o n s ?

1. C l e a n i n g ,  a c t i v a t i n g ,  a n d
p l a t i n g

2. P r e p a r a t o r y ,  p l a t i n g ,  a n d
s t r i p p i n g

3. P l a t i n g , s t r i p p i n g ,  a n d
a c t i v a t i n g

4 . S t r i p p i n g ,  c l e a n i n g ,  a n d
a c t i v a t i n g

7-4 . T h e  p o s s i b l e  u s e s  o f  p l a t i n g  t o
repa i r  worn  o r  damaged  pa r t s  i s
l imi ted  by  wha t  f ac to r?

1. The weather
2. The  b rand  o f  p l a t ing  so lu t ion
3. Whether ac or  dc power is  used
4 . The  knowledge  and  sk i l l  o f  the

o p e r a t o r

7-5 . E l e c t r o p l a t i n g  o p e r a t o r s  m u s t
requalify when they have done no
work  fo r  which  they  a re  qua l i f i ed
for at  least  how many months?

1. 8
2. 2
3. 12
4. 4

1-6 . A  dye  pene t ran t  in spec t ion  i s
r e q u i r e d  f o r  w h a t  c l a s s e s  o f
p l a t i n g ?

1. l and 1A
2. 2 and 2C
3. 3 and 3A
4. 4 and 4B

7-7 . Traceab i l i ty  and  accuracy  o f
i n s t r u m e n t  c a l i b r a t i o n  i s  e n s u r e d
by what Navy program?

1. COSAL
2. METCAL
3. 3-M
4. MDS

7-8 . The  ph i losophy  o f  qua l i ty  a s su rance
i s  u n i q u e  i n  t h a t  i t  d o e s  n o t
recogn ize  degrees  o f  success .

1. True
2. F a l s e

1-9 . When planning a machining job, you
s h o u l d  t a k e  w h a t  s t e p  f i r s t ?

1. Cu t  the  s tock
2. Resea rch  t echn ica l  pub l i ca t ions

o r  b l u e p r i n t s  f o r  j o b
s p e c i f i c a t i o n s

3. Set  up your machine
4 . S e l e c t  y o u r  t o o l i n g
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7-10.

7-11.

7-12.

7-13.

7-14.

Preventive maintenance does NOT
inc lude  which  o f  the  fo l lowing
a c t i o n s ?

1. Tak ing  o i l  s amples
2. C h a n g i n g  f i l t e r s
3. Cleaning machines
4. Changing a broken qear

To manufacture a pump shaft 20
inches long with a maximum diameter
of 2 1/2 inches and a minimum
diamete r  o f  2  inches ,  wha t  s i ze
round stock should you use?

1. Leng th  20  in . , d i amete r  2  3 /8
i n .

2. Leng th  20  1 /32  in . ,  d i amete r  2
5 / 8  i n .

3. Leng th  20  1 /16  in . ,  d i amete r  2
5 / 8  i n .

4. Leng th  20  1 /8  in . ,  d i amete r  2
9 /16  in .

What device is  used to measure
sha f t  runou t?

1. A  d i a l  i n d i c a t o r
2. A micrometer
3. A  v e r n i e r  c a l i p e r
4. A  s t e e l  r u l e

When  bend ing  a  sha f t  t o  e l imina te  a
0 .352  inch  runou t ,  you  shou ld
re lease  the  ram pressure  when  the
d i a l  i n d i c a t o r  i n d i c a t e s  a  b e n d  o f
what amount?

1. 0 .003  in .
2. 0 .030  in .
3. 0 .300  in .
4. 0 .303  in .

The stub you make for  a  shaft  2
inches in diameter  should have what
diameter?

1. 3 / 8  i n .
2. 1  1 /4  in .
3. 2 i n .
4. 2  1 /4  in .

7-15. P e r m i s s i o n  t o  s t u b  a  s h a f t  i s  q i v e n
by  wha t  au thor i ty?

1. T h e  d i v i s i o n  o f f i c e r
2. T h e  q u a l i t y  a s s u r a n c e  o f f i c e r
3. The commanding officer
4. The type commander

7-16. Smal l  p i t s  on  a  q lobe  va lve  sea t
should be removed by what method?

1. Lapping
2. Grinding
3. Refacing
4. S p o t t i n g - i n

7-17. An  abras ive  i s  p laced  be tween  the
d i sk  and  the  sea t  o f  a  g lobe  va lve
dur ing  wha t  va lve  sea t ing
opera t ion?

1. Grinding
2. Lapping
3. Refacing
4. Machining

7-18. Which  o f  the  fo l lowing  opera t ions
inc ludes  coa t ing  a  va lve  sea t  wi th
p russ i an  b lue?

1. Grinding
2. S p o t t i n g - i n
3. Lapping
4. Facing

7-19. The  bod ies  o f  h igh- tempera tu re ,
h i g h - p r e s s u r e  v a l v e s  a r e  u s u a l l y
made of what material?

1. Monel
2. A l l o y  s t e e l
3. S t e l l i t e
4. Bronze

7-20. When f inish grinding a globe valve
sea t ,  you  shou ld  use  wha t  type  o f
abrasive compound?

1. Microscop ic  f ine
2. Fine
3. Medium
4. Coarse
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7-21. Mos t  ba l l  va lves  wi l l  open  when  the
handwheel  is  turned what  amount?

1. 30°
2. 4 5 °
3. 60°
4 . 90°

7-22. Why a re  ga te  va lves  no t  used  fo r
t h r o t t l i n g ?

1. They  a re  too  b ig
2. They  v ib ra te  when  pa r t i a l ly

open
3. They open and close too slowly
4. They are made from the wrong

m a t e r i a l

7-23. The  s t em i s  a t t ached  to  the  ga te  by
th reads  on  wha t  type  o f  ga te  va lve?

1. Rising stem
2. Wedge
3. Nonrising stem
4. Steam

7-24. S i l v e r  s e a l s  a r e  u s e d  i n  w h i c h  o f
the  fo l lowing  va lves?

1. Sa l twa te r  g lobe
2. Hydrau l i c
3. P ressu re  sea l  bonne t  g lobe
4. A i r

7-25. On  a  pump impe l le r .  r ad ia l
c l e a r a n c e  i s  w h a t  f r a c t i o n  o f  t h e
d i a m e t r i c a l  c l e a r a n c e ?

1. 1/4
2. 1/2
3. 5 /8
4. 3/4

7-26. When replacement wearing r ings for
a  cen t r i fuga l  pump have  inaccura te
c o n c e n t r i c i t y .  i t  i s  u s u a l l y
corrected by what method?

1. Grinding
2. Lapping
3. Machining
4. Po l i sh ing

7-27. P r e s s e d - o n  s h a f t  s l e e v e s  a r e
removed from a pump with the aid of
a

1. g e a r  p u l l e r
2. s l e e v e  p u l l e r
3. l a t h e
4 . t o r c h

7-28. Which  o f  the  fo l lowing  pa r t s  o f  a
cen t r i fuga l  pump usua l ly  has  a
renewable  sur face?

1. The  impe l l e r  passage
2. The balance passage
3. T h e  r o t o r  s h a f t
4. The discharge passage

7-29. W h e n  d r i l l i n g  a  h o l e  i n  a  s t u d  t h a t
has been broken below the surface
o f  t h e  p i e c e  i t  w a s  h o l d i n g ,  y o u
s h o u l d  e s t a b l i s h  t h e  c e n t e r  o f  t h e
s tud  by  us ing  wha t  t oo l?

1. A  d r i l l  i n d e x
2. A center  punch
3. A  t w i s t  d r i l l
4 . A  c e n t e r  d r i l l

7-30. When  a  t ap  i s  b roken  o f t  a t  o r
s l i g h t l y  b e l o w  t h e  s u r f a c e  o f  t h e
work,  you may be able to remove i t
wi th  which  o f  the  fo l lowing  too l s?

1. P l i e r s
2. A  t w i s t  d r i l l
3. A  t a p  e x t r a c t o r
4 . An easy out

7-31. A s  a  l a s t  r e s o r t ,  a  b r o k e n  t a p  o r
stud may be removed by using what
machine?

1. A  d r i l l  p r e s s
2. A plat ing machine
3. A boring machine
4. A  m e t a l  d i s i n t e g r a t o r

7-32. When  us ing  a  me ta l  d i s in teg ra to r  to
remove  a  b roken  t ap ,  the  e lec t rode
should be what  s ize?

1. The  smal les t  d iamete r  o f  the
t a p

2. T h e  t a p  d r i l l  s i z e
3. T h e  l a r g e s t  d i a m e t e r  o f  t h e  t a p
4. The  p i t ch  d iamete r  o f  the  t ap
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7-33. Which of the following is  NOT an
example of  in-place machining?

1. Resur fac ing  a  va lve  f l ange
2. Resea t ing a  g a t e  v a l v e  s e a t
3. Bor ing  a  va lve  in lay  a rea
4. Manufac tu r ing  a  s i lve r  sea l

7-34. When  qu ie t  ope ra t ion  i s  impor tan t ,
a  gear should be manufactured from
what  mate r ia l?

1. S t e e l
2. Nonmetall ic
3. Monel
4. Brass

7-35. In  spur  gea r  t e rmino logy ,  wha t  i s
the dedendum (DED)?

1. The  c i rc l e  fo rmed  by  the  tops
o f  t h e  g e a r  t e e t h

2. The whole depth minus the
c l e a r a n c e

3. The  c i rc le  fo rmed  by  the
b o t t o m s  o f  t h e  g e a r  t e e t h

4. The  dep th  o f  the  too th  ins ide
t h e  p i t c h  c i r c l e

7-36. The  d i s t ance  f rom one  s ide  o f  the
r o o t  c i r c l e  t o  t h e  o p p o s i t e  s i d e
pass ing  th rough  the  cen te r  o f  the
gear is known by what term?

1. Whole depth
2. Root diameter
3. C i r c u l a r  p i t c h
4. Working depth

7-31. What is  the most  important
ca lcu la t ion  in  mak ing  a  spur  gea r?

1. P i t c h  c i r c l e
2. Outs ide  d iamete r
3. Diamet ra l  p i t ch
4. Chorda l  th i ckness

IN ANSWERING QUESTIONS 7-38 THROUGH 7-41,
REFER TO THE GEAR IN FIGURE 7A.

7-38. The  p i t ch  d iamete r  i s  ind ica ted  by
wha t  l ine?

1. A
2. B
3. C
4. D

Figure 7A

46



7-39. T h e  c i r c u l a r  p i t c h  i s  i n d i c a t e d  b y
w h a t  l e t t e r ?

1. E
2. H
3. J
4 . K

7-40. The  whole  dep th  i s  ind ica ted  by
what dimensions?

1. E + G
2. E + k
3. B - A
4. E - G

7-41. I f B is 4 inches and D i s 5 /8 inch ,
wha t  i s  the  roo t  d iamete r?

1. 2 3/4 i n .
2. 3 i n .
3. 3 1/4 i n .
4 . 3  1 /2 i n .

Ques t ions  7 -42  th rough  7 -46  a re  based
  on  an  8  DP,  32- too th  gea r  whose

ou t s ide  d iamete r  i s  4 .250  inches .

7-42. What is  the whole depth of  tooth on
t h i s  g e a r ?

1. 0.2696
2. 0.4044
3. 0.4348
4. 0.5285

7-43. What number cutter  should be used
t o  c u t  t h i s  g e a r ?

1. 7
2. 8
3. 3
4 . 4

7-44. What is  the addendum on this  gear?

1. 0.0386 i n .
2. 0.1250 i n .
3. 0.1964 i n .
4. 0.2696 i n .

7-45.

7-46.

7-47.

7-48.

7-49.

7-50.

The  s tock  you  wi l l  u se  to  make  th i s
gear should be what minimum
diamete r?

1. 4  1 / 8  i n .
2. 4  1 / 4  i n .
3. 4  3 / 8  i n .
4 . 4  1 / 2  i n .

The  gea r  too th  th i ckness  shou ld  be
checked with what gauge?

1. A micrometer
2. A  g e a r  t o o t h  v e r n i e r  c a l i p e r
3. An indexing gauge
4. A  d i a l  v e r n i e r  c a l i p e r

The Rockwell  hardness tester  works
on  wha t  p r inc ip le?

1. Measur ing  inden ta t ion
2. H e a t  r e s i s t a n c e
3. F l e x i b i l i t y  o f  t h e  m e t a l  b e i n g

t e s t e d
4. Shear  s t r eng th  o f  the  me ta l

b e i n g  t e s t e d

When  t e s t ing  so f t e r  me ta l s  wi th  the
Rockwel l  ha rdness  t e s t e r ,  you
shou ld  use  wha t  s i ze  pene t ra to r?

1. 1 /64  in .
2 . 1 /32  in .
3. 1 /16  in .
4. 1 / 8  i n .

When you use a Rockwell hardness
t e s t e r  t o  t e s t  a  s p e c i m e n  o f  v e r y
s o f t  s t e e l , the specimen can be
what minimum thickness?

1. 0 .040  in .
2. 0 . 0 5 0  i n .
3. 0 .080  in .
4. 0 .090  in .

What  is  the s implest  method used to
t e s t  a  m a t e r i a l ' s  h a r d n e s s ?

1. Spark
2. Rockwell
3. Tukron
4. F i l e

*U.S. GOVERNMENT PRINTING OFFICE: 1993—533-131/00034
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U n d e r  a u t h o r i t y  o f  T i t l e  5 , U S C  3 0 1 ,  i n f o r m a t i o n  r e g a r d i n g  y o u r  m i l i t a r y  s t a t u s  i s  r e q u e s t e d  t o  a s s i s t  i n

p r o c e s s i n g  y o u r  c o m m e n t s  a n d  p r e p a r e  a  r e p l y . This information w i l l  n o t  h e  d i v u l g e d ,  w i t h o u t  w r i t t e n
author iza t ion ,  to  anyone  o t h e r  than  those  wi th in  DOD for  of f ic ia l  use in determining performance.
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D E P A R T M E N T  O F  T H E  N A V Y

COMMANDING OFFICER
NETPMSA CODE 0312
6490 SAUFLEY FIELD RD
PENSACOLA FL 32509-5237

OFFICIAL BUSINESS

COMMANDING OFFICER
NETPHSA CODE 0312
6490 SAUFLEY FIELD RD
PENSACOLA FL 3 2 5 0 9 - 5 2 3 7
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THIS FORM MAY BE LOCALLY REPRODUCED
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